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The determination of circulating blood volumes has become 
an important addition to the series of techniques performed in 
the clinical laboratory. You will likely have many requests for 
such determination in the future. Several excellent articles have 
appeared in medical and laboratory journals describing the con- 
duct and technique, and the surgeons and physicians are quickly 
realizing the value and utility of these tests. 

The primary purpose of this paper is to correlate much of what 
has been nrinted into a concise and complete technique, with a 
method for photolometric calculation to further guarantee such 
results. Briefly, the reading of plasma samples in the photoelec- 
tric colorimeter may encounter such hazards as turbidity, of 
which lipemia is only one example. The accuracy of reading 
plasma, utilizing the method advanced by O. H Gaebler for such 
contingencies, cannot be emphasized too much. 

PRINCIPLE. The basic principle of this method is simple. 
A known amount of dye is injected intravenously into one arm 
of the patient. After a definite interval of time, blood is with- 
drawn from the opposite arm, and the dilution of the dye in the 
plasma is calculated on the photoelectric colorimeter. The dilu- 
tion multiplied by the amount of dye given is the total plasma 
volume. 


*Third Award Paper—Read before A.S.M.T. Convention, Roanoke, 
Va., June, 1949. 
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PREPARATION. 1. Three 21 ga. syringe needles and 10 ce. 
syringes should be kept especially for this test. Sharp needles 
will facilitate the injection of the dye, helping to avoid punctur- 
ing the opposite walls of the veins. 

One syringe is calibrated by adding 5 cc. of distilled water 
with a volumetric pipette, being sure not to have a needle at- 
tached to the syringe. A mark may be filed on the plunger close 
to the barrel. Any error inherent in this method will not be 
marked. 

Two uncalibrated syringes are used for collection of hematocrits. 

THE NEEDLE ADAPTER BEVELS OF THE SYRINGES 
MUST BE EXAMINED EACH TIME THESE ARE USED 
FOR TESTS; THIS WILL INSURE BLOOD COLLECTED 
PRECISELY ON TIME. 

Rinse each syringe with sterile normal saline prior to imme 
diate use. 

2. Pipette 1 cc. of 1.1 percent sodium oxalate solution into four 
Sanford-Magath hematocrit tubes. Label two tubes with the 
numeral 1, and the others with numeral 2. 

3. This test will require two persons for successful handling 
of the test. 

4. Patients in acute shock may have a poor venous circulation. 
The veins usually collapse, making it difficult to secure accurate 
plasma samples. The arteries may be used, but this is not rec- 
ommended by most surgeons (to our knowledge). If the patient 
is in an acute state the results will not be reliable, however, 
unless the artery is used by the person performing the test. 

TECHNIQUE. 1. Fill a carefully calibrated syringe with ex 
actly 5 cc. of Evans Blue dye (T-1824). Also, have the four 
hematocrit tubes ready for use. 

2. Take over 10 cc. of blood from one arm of the patient, being 
careful to use the tourniquet for only a second or two. (The 
tourniquet is almost immediately released to prevent stasis with 
concomitant inaccurate hematocrit values.) This blood is put into 
the number 1 hematocrit tubes, which are inverted four or five 
times. 

3. The assistant will slip the syringe containing dye into the 
needle as the blood syringe is withdrawn from it. 

NOTE THE EXACT TIME AT THE BEGINNING OF 
THE DYE INJECTION. 

Inject the dye slowly and rinse the syringe four or five times 
with the blood of the patient. This will wash nearly all traces 
of the dye into the venous system. 

4. In EXACTLY TEN MINUTES after the injection (or 
FIFTEEN MINUTES for patients with congenital heart dis 
ease or cardiac decompensation), withdraw over 10 cc. of blood 
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from the OPPOSITE ARM. Observe the same precautions with 
the tourniquet as before. 

5. Put this blood into the number 2 tubes and invert four 
or five times. 

6. Centrifuge all tubes for thirty minutes at high speed. Read 
and record the average meniscus levels and the RBC levels 

7. Pool the plasma from the number 1 tubes into a similarly 
numbered centrifuge tube and recentrifuge for greater clarity 
of plasma. Do likewise with the number 2 plasma. 

8. Put the uncolored plasma (number 1) into an absorption 
cell. This is put in place of the distilled water and used to stand 
ardize the photelometer needle on 100 (in colorimeters using the 
per cent scale). The colored serum will be read against this serum 

CALCULATION. It is understandable that gross hemolysis 
may affect the true final values by 5 to 10 per cent (even when 
read against a blank), but the use of the K value as determined 
in the calibration will likely completely eliminate this common 
source of error. 

1. Total plasma volume 209 __ & 5 & dilution factor 
Lr+K 
plasma volume X 100 

100 — hematocrit 


2. Total blood volume 


3. Red cell mass = blood volume plasma volume 
4. Total plasma proteins = plasma proteins (gms. %) 
plasma volume 
100 
5. Total circulating hemoglobin = hemoglobin (gms. %) 
blood volume 
100 


CALIBRATION. The 620 mu filter will be used on the photo 
electric colorimeter. (This is the red filter commonly used for 
determination of serum cholesterols and serum phosphorus. ) 

A. The Evans Blue dye (T-1824) may be obtained from the 
William R. Warner & Co., New York, N. Y. (This dye is labeled 
“For investigational use’ and is limited to experimental use 
under Federal Law; it may be obtained by the Medical Staff 
using specified forms.) 

One should obtain sufficient dye to last slightly over one year. 
This will make the calibration now being planned accurate for 
that interval of time. 

The dye is 5 per cent, and contains 500 mg. per 100 cc. 

B. Dilute the dye 1 cc. up to 50 cc. with distilled water. The 
dilute solution will contain 10 mg. per 100 cc. 

C. Prepare the following standards with the dilute dye: 


* See Footnote, Page 319. 
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TUBES Dil. Dye Water Plasma Final Dil. Equiv. in Blood Mg¢./100 cc. 
1 1.0 ce Nor ( 1/500 2500 ec. 1 mg 
9 0.9 x 0.1 e¢ 1/555.6 2778 ce 0.9 mg 
O8 ec 0.2 ce 1/625 3125 ee 0.8 mg. 
4 0.7 e 0 ‘ 1/714.3 3571 ec 0.7 mg 
5 0.6 OA 1/833.3 4166 ce 0.6 mg 
11000 5000 ec 0.5 mg 


Prepare a plasma BLANK using 9 cc. of plasma and 1 cc. of 
water. This will be used in place of the distilled water in the 
photoelectric colorimeter, and the above standards read against 
it. Record the readings below: 


STANDARDS Mg./100 ce. Meter Readings Lr Values K Values 
| 1 mg 
4 0.4 me 
} 0.8 mg 
4 0.7 mg 
5 0.6 mg 
0.5 mg 
Note: The meter readings can be converted to the Lr values by consulting the table printed elsewhere in 
this paper. This table is for use with those colorimeters using a per cent meter scale: those using logarithmic scales 
give the Lr values direct on the scale The Lr value the logarith of 100 minus the logarith readings of the 
inknowr 


To determine the K values from the above data: 

1. Divide the Lr values of each standard by its mg./100 cc. 

2. Average the K values of all the standards and use this aver 
age as the K in the above calculation formula. 

REPORTING THE RESULTS. The results given by this 
test may be compared with estimated normals computed indi 
vidually for each patient. This is more accurately and consist 
ently done on the basis of a per kilogram basis. YOU MUST 
USE THE NORMAL HEALTH WEIGHT OF THE PA 
TIENT. IF THE PATIENT IS UNUSUALLY THIN OR 
OBESE IN HEALHY STATES, IT WILL BE MORE AC- 
CURATE TO CONSULT THE WEIGHT CHARTS BASED 
ON AGE, SEX AND HEIGHT (these may be on charts in the 
laboratory or in nutrition textbooks.) 

The normal values given by Gregerson are used in this labora- 
tory; they are 45 cc./Kg. and 8&5 cc./Kg., total plasma and blood 
volumes respectively. If a patient, for illustration purposes, 
weighs 150 lbs., the kilogram weight would be 150 divided by 
2.2, or 68.2 Kg. body weight. 

We will suppose the same patient was found to have 3000 cc. 
of plasma volume and 4797 cc. of total blood volume. The esti- 
mated normals for this patient would be 45 multiplied by 68.2, 
or 3069 cc. of plasma volume. The estimated blood volume nor- 
mals would be 85 multiplied by 68.2, or 5797 cc. The results 


se res 


| 


292 JOHN N. FRAZER 


should be reported thus (Beling et al recommended a report 
similar to the following) : 


Total Blood: Total Plasma: 


Estimated Normal Volume; 5797 ce. 3069 cc. 
Actual Volume (By Test) : 4797 3000 
Deficit: 1000 


The deficit column shows the actual difference found between 
the estimated normals and the actual volumes as given by the 
results of the test. It can be clearly seen that the deficit columns 
will show the actual amounts of blood and/or plasma needed by 
the patient; the patient as here shown requires 1000 cc. of whole 
blood to restore his normal volume of total blood volume. 

CONCLUSION. 1. A complete technique is given with pre 
cautions. This test is easily performed after the initial calibration 
is completed in the laboratory. 

The calibration method presented is based on the work of 
O. H. Gaebler. The use of the K value in the formula, as given 
herein, will read turbid, slightly hemolysed and otherwise un 
satisfactory plasma. 

2. A method for presentation of results, as advocated by Bel 
ing et al, is shown which will indicate directly the actual 
amounts of blood and/or plasma needed by the patients. 

The results rendered the surgeon or physician will help to 
eliminate shock conditions in major surgery cases, both pre- 
operatively and postoperatively. Also, treatment of acute burns 
and accident cases will be benefited by these results. 

3. Circulating blood volumes are a useful addition to labora 
tories operating blood banks. 

4. This complete technique is mainly a correlation and com 
pilation of several, with a unique calibration method added to it. 

The accuracy of this determination as given here is from 
minus 3% to plus 3%, which compares favourably with the minus 
2% to plus 4% values of Gregerson’s method. 
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Eight years have now elapsed since Pangborn,’ by elaborate 
technical methods, isolated a complex phosphatidic acid from 
alcoholic extracts of beef heart designated as cardiolipin. This 
lipid alone was found too low in sensitivity for use as antigen in 
the conduct of complement fixation and flocculation tests for 
syphilis. Sensitivity, however, was increased by the addition of 
purified lecithin from beef heart and, in some methods by the 
addition of cholesterol as well. The chemical purity of these 
three lipids and the quantities in which they are concentrated 
in the final antigen influence both the sensitivity and specifically 
of serologic reactions. Consequently the optimum amounts of 
each to employ in the complement fixation and flocculation tests 
for syphilis vary according to the test or tests employed. In the 
Kolmer complement fixation test a combination of 0.03 per cent 
cardiolipin, 0.05 per cent lecithin and 0.6 per cent cholesterol 
possesses a high degree of sensitivity,® although other combina- 
tions have been found satisfactory, like 0.03-0.05-0.3 and 0.0175- 
0.0875-0.3.*:* 

The original Kolmer antigen, a cholesterolized and lecithinized 
alcoholic extract of beef heart, was described in 1922.° An alter 
nate method was described in 1935° but this antigen was found 
to give nonspecific reactions with the complement serums of 
some guinea pigs and prezone reactions with the spinal fluids of 
some human beings. Under the circumstances a third change in 
the technic of preparation was described in 1948, designated as 
improved Kolmer antigen.’ With this antigen it has been found 
unnecessary to pre-test complement and unnecessary to use egg 
albumin for the prevention of prezone reactions in tests with 
spinal fluids. 

Probably the sensitivity and specificity of present day com- 
plement fixation and flocculation tests can best be expressed 
according to the results of recent Annual National Serologic 
Evaluation Surveys since various author serologists and state 
laboratories have employed cardiolopin and standard antigens. 

In the 1944 survey Harris and Portnoy® found that a cardiolipin 
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antigen (0.03-0.05-0.3) had a sensitivity rating of 83.2 per cent 
and a Kolmer antigen a rating of 83.6 per cent in Kolmer com- 
plement fixation tests conducted with the serums of syphilitic 
donors; in my laboratory Kolmer tests conducted with regular 
antigen had a rating of 85.5 per cent. In the 1946 survey, Kolmer 
tests conducted in my laboratory had a sensitivity rating of 
88.4 per cent, and the New York State Department of Health 
Laboratory a rating of 85.0 per cent in a flocculation test con- 
ducted with cardiolipin antigen. In the 1947 survey, the Kolmer 
test conducted in my laboratory had a sensitivity rating of 83.7 
per cent while a VDRL slide flocculation test conducted with 
cardiolipin antigen had a rating of 85 per cent and the New York 
State Department of Health Laboratory a rating of 75.0 per cent 
in a flocculation test conducted with cardiolipin antigen. 

The results observed in the 1949 survey are shown in the 
accompanying table. I am presenting these not only because it is 
reasonably expected that the various tests were conducted in the 
laboratories of author serologists with scrupulous attention to all 
technical details, but because this was the first survey in which 
cardiolipin antigens and improved Kolmer antigen were subjected 
to an extensive comparison with the antigens of various author 
serologists. 

It will be observed that the sensitivity ratings of complement 
fixation tests with the sera of 237 treated and untreated syphilitic 
donors varied from 60.1 per cent (Eagle) to 76.5 per cent 
(Kolmer) while the flocculation tests varied from 65.7 per cent 
(Hinton) to 75.0 per cent (Mazzini) employing the respective 
author antigens. With cardiolipin antigens the sensitivity rating 
of the Kolmer complement fixation test was 78.6 per cent while 
varying from 69.4 (VDRL) to 76.6 per cent (Kline diagnostic) 
in four flocculation tests. It will be observed, therefore, that 
cardiolipin antigen gave 2.1 per cent more positive reactions in 
my complement fixation test, 7.8 per cent more positive reactions 
in the Hinton test, 4.0 per cent more in the Kahn standard and 
10.2 per cent more in the Kline diagnostic tests. While these com- 
parative results do not justify a final decision on the comparative 
sensitivity of author and cardiolipin antigens in complement 
fixation and flocculation tests, they probably indicate that the 
latter antigens are somewhat more sensitive and especially in 
flocculation tests. 

As previously stated one advantage of cardiolipin antigen is 
the fact that it is chemically reproducible But while the various 
cardiolipin antigens were supplied author serologists and state 
laboratories by a central laboratory, it will be observed in the 
table that the variations in sensitivity ratings in state laboratories 
employing the Kahn, Kline and Kolmer tests were practically 
just as great with cardiolipin antigens as observed in tests em- 
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ploying standard antigens. In other words, it appears that the 
chemical reproducibility of cardiolipin antigen has not materially 
increased the uniformity of positive and doubtful reactions in 
various laboratories testing the same syphilitic serums. 

Andujar, Anderson and Mazurek* have reported that Kolmer 
complement fixation tests conducted with 3067 syphilitic serums 
and the former Kolmer antigen gave 89.7 per cent and cardiolipin 
antigen 93.4 per cent positive and doubtful reactions; in tests 
conducted with 369 non syphilitic serums the Kolmer antigen 
gave 98.1 per cent and the cardiolipin antigen 94.6 per cent 
negative reactions. In other words, the Kolmer antigen employed 
was less sensitive but more specific than the cardiolipin antigen. 

Bohls and Shaw® have reported that Kolmer complement fixa- 
tion tests conducted with cardiclipin antigen gave more sensitive 
reactions than the former Kolmer antigen in testing icteric low- 
titered syphilitic serums. With 592 serums (syphilitic and non- 
syphilitic) Kolmer and Lynch’® observed positive reactions in 
36.1 per cent with improved Kolmer antigen and in 37.3 per cent 
with cardiolipin antigen (0.03-0.05-0.6) ; in other words the latter 
gave 1.2 per cent more positive reactions with syphilitic serums 
since both antigens gave negative reactions with all serums 
of presumably nonsyphilitic individuals. Giordano, Frost, and 
Higginbotham™ have also reported that the sensitivity and 
specificity of improved Kolmer antigen compares favorably with 
cardiolipin antigen in Kolmer complement fixation tests while 
McDearman and Cottrell’ state that cardiolipin antigen increases 
the sensitivity of Kolmer complement fixation reactions to some 
extent with no loss in specificity. 

In so far as the Kolmer complement fixation test with normal 
serums and spinal fluids is concerned, both cardiolipin and 
Kolmer antigens possess the same high degree of specificity 
although in some of the flocculation tests cardiolipin antigen 
apparently shows fewer false positive reactions than standard 
antigens. But cardiolipin antigen has not solved the problem 
of biologic nonspecific or falsely positive reactions in leprosy, 
malaria and other diseases although it is generally agreed that 
cardiolipin antigen yields fewer false positive reactions in 
malaria. Stout'® has reported that cardiolipin antigen gave 34 
per cent and Kolmer antigen 19 per cent positive reactions in 
malaria while Andujar and his colleagues* have observed 20 per 
cent positive reactions with cardiolipin antigen and 40 per cent 
with Kolmer antigen in this disease. Levine and his associates,** 
however, have reported that while Eagle, Hinton, Kahn, Kline 
and Mazzini antigens have given 8 to 24 per cent false positive 
reactions in malaria, cardiolipin antigen has given only about 
1 per cent reactions, which is in confirmation of the previously 
recorded observations of Rein and Kent.” 
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Comparative Sensitivity and Specificity of Cardiolipin and Standard 


Antigens in the 1948 National Serologic furvey 
CONTROL LABORATORIES* STATE LABORATORIES 
TESTS Antigens tSensitivity {Specificity tSensitivity tSpecificity 
Eagle complement —— 
fixation. Eagle 60.1 100.0 50.0 19.7-1004 
Eagle flocculation Eagle 69.7 100.0 65.7-69.4 197-1000 
Hinton flocculation Cardiolipin 73.5 100.0 
Hinton flocculation Hinton 65.7 100.0 42.9-78.4 57-1004 
Kahn standard Cardiolipin 70.2 100.0 49.0-61 100.0 
Kahn standard Cahn 66.2 100.0 54.1-71.5 18.2-100 
Kline diagncstic Cardiolipin 76.6 100.0 71.2-85.3 19.0-100.0 
Kline diagnostic Kline 66.4 100.0 59.6-79.1 17.1-100 
Kolmer simplified Cardiolipin 78.6 100.0 73.3-85. §.0-100.0 
Kolmer simplified Kolmer 744 100.0 58.3-77 99.7-100.0 
Kolmer quantitative Kolmer 76.5 100.0 
Maazzini Mazzini 75.0 99 60.3-85,8 17.9-100.4 
V.D.R.L. Cardiolipir 69.4 100.0 68.6-81.4 5.4-100 
* Tests conducted in the laboratories of the respective author serologists. 
t Based on tests with the sera of 237 treated and untreated syphilitic donors 
¢ Based on tests with the sera of 141 presumably nesyphilitic donors. 
In leprosy, on the other hand, cardiolipin antigen gives about 


the same number of false positive reactions as other antigens in 
flocculation tests ;'° whether or not this is true in Kolmer com 
plement fixation tests employing the improved Kolmer antigen 
cannot be stated. 

However, the hope that cardiolipin antigen might permit the 
standardization of serologic testing for syphilis and the abandon 
ment of the confusing claims for the superiority of one or another 
of the standard antigens has not as yet realized. As 
Mahoney" has stated editorially : 

“Six years 


been 


ago cardiolipin, as a new phospholipin component 


of antigen for serologic tests for syphilis, was announced. Clini 
cians and serologists welcomed this announcement for they 
hoped that this new substance would be the long-sought-for key 
to the simplification or, at least, to the clarification of the 
serology of syphilis. They thought that simplification would be 


achieved by the adoption of a few universally accepted proce 
dures which would utilize cardiolipin. Thus, the innumerable 
procedures which used the lipoidal antigens would be eliminated 
“But six years of experience shows that cardiolipin has neither 
simplined ngg clarified the serology of syphilis. Cardiolipin 
antigens have been adapted to the technics which formerly used 
lipoidal antigens. The number of technical methods has increased 
rather than decreased. These new methods at 
increasing numbers of laboratories. 

“In the testing of large numbers of specimens from syphilitic 
individuals, the performance of cardiolipin antigens has been 
comparable to that of the older antigens; but as yet there has 
not been sufficient testing of material from diverse nonsyphilitic 


-e being used by ever 
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individuals to warrant any conclusion concerning the specificity 
of the modified procedures. Final appraisal of cardiolipin can be 
achieved only when it has been applied to a significant volume of 
authenticated, clinically diverse testing material. Perhaps this 
appraisal will be achieved from the analysis of the mass of data 
accumulating from the extensive testing now in progress. If not, 
then the measure of specific reliability must be determined by 
the more cumbersome procedure of original method evaluation 
studies. 

“To put it simply, although laboratory observations justify 
much optimism concerning the future of cardiolipin in serologic 
tests for syphilis, it has not been demonstrated that its use can 
remove any responsibility from the clinician who interprets the 
results of laboratory procedures in behalf of the patient for whom 
the tests are performed.” 
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GENTIAN VIOLET MEDIUM AS A SCREEN TEST FOR 
IDENTIFYING THE CANDIDAS 
LOUISE R. CASON, A.B., M.A., M.T. (A.S.C.P.), and 
MARY KATHERYN ARMOUR, B:S., M.T. (A.S.C.P.) 
Department of Bacteriology and Clinical Pathology 
The Medical College of Alabama, Birmingham, Ala 


The identification of the yeastlike fungi is relatively difficult 
and frequently confusing. Cultural characteristics, unless ob- 
served under the most rigidly controlled conditions, are not 
consistent, and the identification of an organism may be delayed 
for weeks. 

The yeastlike organisms most commonly encountered ‘in the 
laboratory include the genera Candida, Cryptococcus and Sac- 
charomyces. With the exception of Cryptococcus neoformans, the 
cryptococci and saccharomyces species are of minor importance 
in medical mycology. The yeastlike organisms produce smooth, 
raised, usually glistening and slightly mucoid colonies with a 
yeasty odor. Stains disclose oval, r¢ und, or elongated yeast cells, 
usually budding, with or without mycelia which are septate and 
nonaerial. Identification necessitates determining the presence 
and type of mycelium, sugar fermentations, the presence or ab- 
sence of ascospores, and specific colony appearance. 

The clinician is primarily interested in C. albicans as the etio- 
logical agent of mycotic vulvovaginitis, of bronchial or pulmo- 
nary infections simulating atypical tuberculosis and of white 
patches on the oral mucosa, or eczematous patches on the smooth 
skin. Cryptococcus neoformans is usually diagnosed from a direct 
India ink spinal fluid or sputum preparation. The confusion ac- 
companying culture identification of the yeasts consequently lies 
in differentiating the candida species and in ruling out the non- 
pathogenic cryptococci and saccharomyces which assume impor- 
tance only because they so closely resemble the candidas. 

Because of conflicting cultural reactions attributed to the can- 
didas, a multiplicity of names has been used to designate the 
same organisms. Since the classification by Stovall and Bubolz’ 
and more recently by Jones and Martin*® and Martin, Jones, Yao 
and Lee,’ few valid candida species are now recognized. 

Our laboratory has had the opportunity of identifying certain 


i | 


GENTIAN VIOLET MEDIUM 299 


of these species from a series of vaginal swab cultures taken over 
a period of 16 months. Yeastlike organisms were found in 53 per 
cent of the cultures from a group of 155 pregnant and non-preg- 
nant women who complained of vulvovaginal itching. Fifty of 
the cultures were classified according to species by corn meal 
agar growth, sugar fermentations, and blood agar colony mor- 
phology. The species and percentage occurrence of each are given 
in Table 1. 
TABLE | 
Sivains Isolated from Vaginal Tracts of Pregnant and Non-Pregnant Women 


Incidence Percent 
Candida albicans 35 70 
Candida stellatordea 3 
5 10 


Candida parakruset 
Candida Krusei 3 

Cryptococcus sp 4 8 
Saccharomyces 8p 


Total 50 100 


Our routine upon receiving vaginal swabs was to streak dex- 
trose agar pH 5.6 pour plates with the suspected material. The 
low pH of the medium inhibited many bacteria commenly found on 
the vaginal mucosa. Although certain bacteria, i.e., proteus, aero- 
bacter and pseudomonas, were less readily inhibited, yeastlike 
colonies were discernible in mixed cultures. Such colonies were 
readily observed due to their raised, white usually glistening 
appearance and their characteristic yeasty odor. Occasionally, 
more than one type of yeast colony developed from an individual 
swab culture. Pure cultures of a yeast were frequently en- 
countered. 

A methylene blue stain of any suspected colony confirmed the 
presence of yeast cells. The routine which was followed for the 
identification of the candida species, the cryptococci, and the 
saccharomyces and points in technique to be emphasized are as 
follows: 

1. Growth from the original culture must be transferred to 
Sabouraud’s dextrose broth. In 48 hours, bubbly surface growth 
indicates C. tropicalis or a saccharomyces. A pellicle and collar 
extending 7-10 mm. up the sides of the broth tube is characteristic 
of C. Krusei and no surface growth indicates one of the other 
candida species or a cryptococcus 

2. Dextrose blood extract agar plates are streaked from 
Sabouraud’s broth cultures and incubated at 37° C. for 10 days. 
C. albicans colonies are cream colored, smooth and 5-10 mm. in 
diameter. C. stellatoidea colonies are smooth and cream colored, 
similar in size to C. albicans, but have protruding arms and they 
are referred to as “star shaped.” C. parakrusei colonies are small, 
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about 1-2 mm. in diameter, pearly white, raised and glistening 
C. Krusei colonies vary considerably in size, are grey, dull and 
fat, and usually have a dry crusty appearance. C. tropicalis and 
Saccharomyces sp. are white and raised and about 4-7 mm. in 
diameter. C. tropicalis develops a detinite mycelial fringe which 
can be seen microscopically surrounding the colony, Cryptococ- 
cus colonies develop with difficulty, not exceeding 1 mm. in 
diameter. 

3. Transfers for “pure” strains from blood agar must be made 
to sugar free media, preferably plain agar slants, and successive 
transfers on this medium must be made for three generations. 

4. Corn meal agar plates are streaked from the last plain agar 
transfer by cutting the agar with a straight inoculating needle. 
Typical mycelial growth is apparent in 2-3 days. C. albicans pro- 
duces mycelium-bearing, ball-like clusters of budding cells and 
characteristic thick-walled chlamydospores. C. albicans is re- 
portedly the only species to form chlamydospores although our 
strain of C. stellatoidea has, under certain conditions, produced 
chlamydospores. Mycelia arrangement of each of the candidas 
vary considerably but are specific for each species. Saccharo- 
myces and cryptococci form no mycelia. 

5. Carbohydrate broth tubes pH 7.2 with brom thymol blue 
indicator are inoculated from saline suspensions of the last plain 
agar transfer. Sucrose, maltose, dextrose and lactose fermenta- 
tions differentiate the species. All tubes must be vaseline sealed. 

6. Carrot plugs must be inoculated to demonstrate asci forma- 
tion of the saccharomyces. 

7. Cryptococci species encountered by us grow poorly on 
blood agar, form no mycelium, and ferment few sugars. 

These procedures indicate the extensive time consumed in 
species identification of the candida. This is impractical for rou- 
tine laboratory work. A medium which might serve as a differ- 
ential agent for these fungi would have many advantages. Litt- 
man* proposed an oxgall agar selective for fungi which seemed 
to offer certain advantages for early identification of the candidas. 
This medium, in which crystal violet 1:100,000 is incorporated 
and to which streptomycin can be added as a bacteriostatic agent, 
was reported as supporting growth of C. albicans. Routine use of 
Littman’s agar failed in our experience to serve for primary iso- 
lation of the candidas. Pure cultures of the fungi when heavily 
inoculated upon this medium did develop but grew very slowly 
and sparsely. 

Gentian violet 1:25,000 and also 1:10,000 have been used suc- 
cessfully in treating C. albicans vaginal infection.’ Tanner and 
Bollas® reported that when gentian violet was incorporated into 
media in a dilution of 1:80,000, no growth of yeasts appeared on 
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the dye media, whereas in a dilution of 140,000 only very slow 
growth of these yeasts appeared in 3-4 days. Further investiga- 
tion of the use of gentian violet in a uitable medium seemed to 
offer possible advantage in the isolation and diagnosis of the 
candidas. 

Since the clinician is interested chiefly in the pathogenic 
species C. albicans, we have endeavored to find a gentian violet 
dye concentration in a medium which might serve to differentiate 
this species from the others. Dye concentrations of 1:100,000, 
1:200,000, 1:400,000 and 1:800,000 in dextrose agar were tested 
for supporting growth of the candidas. C. albicans was entirely 
inhibited up to 5 days when inoculations were made on the agar 
with dyes of the first two concentrations. Media with gentian 
violet 1 :400,000 and 1 :800,000 inhibited C. albicans to some extent 
and the other species to a much less degree. From observations 
of growth, colony morphology and pigmentation made daily for 
7 days, a medium with a dye concentration somewhere between 
these two concentrations was decided upon as probably most 
nearly a satisfactory medium for partial inhibition and for show- 
ing outstanding colonial characteristics of the candidas. Dextrose 
agar with gentian violet 1:600,000 was consequently used for 
further studies. 

Typical cultures of each species of candida available, a sac- 
charomyces and a cryptococcus were inoculated from saline 
suspensions upon the dye medium of gentian violet 1:600,000 
concentration and observations recorded for a two weeks period. 
Table 11 shows growth characteristics during this period. 


TABLE 
Crowth Characteristics of Yeastlike Cultures on Gentian Violet Dextrose Agar 


SPECIES i Days Growth Pigment Celony Morphelogy 2 Weeks 
Lavender Pyramidal, dry, 1-2 mm 
dull 
Lavender Pyramidal, dry, 1-2 mm 
hibit ‘ € dull 
( mn Inhibited Pale lavender Raised, rounded, 45mm 
enters mycelial fringe 
whit evident 
( Good flr Pale lavender, Raised, rounded, 5-7 mm 
glistening smooth 
C. Ar G fi Pale lavender, dvll,| Very slightly raised, 7-10 mm 
velvet concentric rings 
with age, may be- 
come irregular, 
mycelial fringe 
evident 
Cryptoc I . t Very inhibited Lavender to purple| Not characteristic | Not over 1 mm 
Saccha ”) 2-3 mm Cood, confluent Lavender, glisten- | Raised, rounded 5-7 mm 
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As a result of these observations, the following routine for 
studying vaginal swabs was inaugurated. 

Plates of Difco dextrose agar were prepared after adjusting 
to a pH of 5.6 and adding gentian violet 1,:600,000. Similar plates 
of this medium without the dye were also prepared. Sterile 
wooden applicator swabs were available for use by the clinician 
in obtaining material from the patients. The exposed swabs were 
inserted in tubes each containing 1 cc. of sterile broth; these, 
when received, were streaked upon both plates of agar. 

Yeastlike colonies developing within 2-3 days on the plain 
dextrose agar but concurrently failing to develop in this time on 
the dye medium were tentatively classified as C. albicans or 
C. stellatoidea. At the end of 4 days, small lavender colonies of 
these two species were usually apparent on the dye medium. 
Colonies of C. tropicalis, C. Krusei, C. parakrusei and the saccha 
romyces were suspected when growth on both plates occurred 
within 2-3 days. C. parakrusei and saccharomyces colonies were 
larger, usually a paler lavender and more mucoid in appearance 
on the dye medium than were the pyramidal colonies of C. albicans. 
As on the plain dextrose agar, C. Arusei colonies assumed a flat, 
crusty, dry appearance and developed a deeper lavender color 
in 7-10 days. The presence of yeast colonies on the plain agar, 
but complete absence of any colonies on the dye medium within 
4-5 days, was indicative of a cryptococcus. In 4 days, C. albicans 
and C. stellatoidea were easily distinguishable on the dye medium 
and stains always revealed their presence. Occasionally growth 
of the fungi was obscured by overgrowth of bacteria, but we 
always were able to demonstrate the presence of yeast cells by 
stains within 4 days. The nonpathogenic species were always 
discernible by gross examination, even when bacterial over- 
growth was marked. 

Primary growth on gentian violet media of the yeasts cultured 
from vaginal swabs verified the results obtained from pure 
culture studies. To confirm the diagnoses tentatively made, each 
yeast was classified by the systematic method previously em- 
ployed for our original identification. The use of 1 per cent dex- 
trose blood extract agar differs from the plain blood extract agar 
used by Martin, Jones, Yao and Lee* in promoting more luxuri 
ant growth of the candidas and in showing the striking star for 
mation of C. stellatoidea within 2-3 days. 

Gentian violet in dextrose agar inhibited the growth of the 
candidas, but its restraining action on the various species was 
not the same. This made possible a screening medium which dis- 
tinguished C. albicans and C. stellatoidea from the other candida 
species. 


THE PRODUCTION OF VARIOUS SERUM PROTEIN 
FRACTIONS BY USE OF ION-EXCHANGE RESINS* 
FRANCES JONES, MT. (A.S.C.P.) 

Baylor University Grad., Research Inst., Dallas, Texas 
This paper is on the use of ion-exchange resins and their appli- 
cation to the separation of serum proteins. Ion-exchange resins 
are comparatively new materials in the biological field, but have 
been used for some time as water softeners in industry and re- 
cently in the home. In effect, they are solid ions. The first slide 
shows diagrammatically how ion-exchange resins work. If you 
look at a bottle of ion-exchange resin you will see a heterogene 
ous group of particles which may remind you of coffee grounds, 
since they are of approximately the same size and appearance. 
They are comparatively insoluble in water, and when placed 
in an aqueous solution do not change in appearance, except for 
a slight swelling at times. On the surface of this inert-appearing 
material and on the interior structure are chemically active 
groups. In a typical cation-exchange resin such as the one shown 
on the slide, these chemically active groups are negatively 
charged and ionic in nature, acting in exactly the same way as 
a free negative ion such as the chloride ion, phosphate ion, or 
acetate ion. In order to keep this substance electrically neutral, 
it must hold on these active groups some positively charged ion, 
such as a hydrogen ion or a sodium ion or a calcium ion. If we 
place some of this resin containing sodium ion in a solution with 
a high concentration of hydrogen ion, it will give up a large 
portion of the sodium ions in return for some of the hydrogen 
ions. If, then, we transfer this resin with a high concentration 
of hydrogen ions to another solution with a high concentration 
of sodium ions, it will give back those hydrogen ions to solution 
and take on sodium ions. In this way it is possible to substitute 
one ion for another ion in solution without the addition of any 
solution, without boiling or precipitation, and without otherwise 
effecting the solution. What can be done with cation-exchange 
resins in exchanging positive ions or cations can also be done 
with anion-exchange resins in exchanging anions. Thus, if we 
have a solution containing chloride ions, we may place an anion 
exchange resin saturated with hydroxyl ions into the solution 
and have the hydroxyl ions substitute themselves into the solu- 
tion in return for chloride ions which are then taken out by the 

resin. 
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Now let us see what can be done by the use of both anion 
and cation-exchange resins. (Slide 2). If we have a solution with 
sodium chloride in it, we can place it with a cation-exchange 
resin which had been saturated with hydrogen ions. A large 
portion of the sodium ions will then be taken out of solution, 


leaving us a solution of hydrochloric acid. Then, if we place that 
solution of hydrochloric acid with an anion-exchange resin which 
had been saturated with hydroxyl ions, the chloride ions will be 
exchanged for hydroxyl ions, the hydroxyl ions will react with 
the excess hydrogen ions, giving water, and we will have substi 
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tuted water for sodium chloride in the solution. That method 
can be, and is, used to de-salt solutions. The individual resins 
can be used over and over again by merely conditioning them 
before using to the ion you wish to substitute in the solution. 

In the case of blood serum proteins, a high hydrogen ion con 
centration such as would have resulted if the foregoing method 
had been used would denature or precipitate some of the con- 
stituents. But if the two resins, the anion-exchange resin and the 
cation-exchange resin, are mixed in such a way that the sodium 
ions and the chloride ions are removed at the same rate the pH 
will remain fairly constant. 

Blood plasma proteins are colloidal particles which do not 
form true solutions in water, and are held in suspension by 
internal charges in the solutions. The solubilities of the various 
globulins and fibrinogen are dependent on the concentration of 
the ions in the solution. If part of the normally occurring salts 
are removed from the blood plasma, fibrinogen will precipitate 
out. If more salts are removed, a gamma globulin will precipitate 
out. If still more salts are removed beta globulin and finally 
alpha globulin will precipitate out. So you see that by removing 
salts with ion-exchange resins it is possible to effect a separation 
of the proteins of blood plasma. A clean-cut separation will not 
be entirely obtained at first, but the precipitated fractions can be 
re-dissolved in an appropriate suspending medium, giving greater 
and greater purity. The next slide shows an electro phoretic pat- 
tern of normal serum on the left. The proteins shown from left 
to right are gamma globulin, beta globulin, alpha globulin, and 
albumin. After all of the salts had been removed from this serum 
and the precipitate centrifuged out, the electrophoretic pattern 
was that on the right, showing that all of the globulins had been 
removed, leaving only the albumin. 


The next slide shows a diagrammatic arrangement of fraction 
ating the serum into its constituent parts. Here we see the serum 
go through columns or beds of mixed resins until all except 
the water-soluble globulins are precipitated and centrifuged out. 
The salt-free supernatant is then adjusted to a comparatively 
high pH with an anion-exchange resin, and sodium caprylate 
is added. The albumin thus thermally protected by caprylate, is 
pasteurized. After pasteurization the pH is lowered by the use 
of a cation-exchange resin, and all denatured globulins and 
hemoglobin are precipitated. Sodium caprylate is then removed 
by mixed resins, and finally, pyrogens, if present, are removed 
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by a cation-exchange resin. The pure, but somewhat dilute albu 
min solution is then concentrated by vacuum drying, filtered 
through a bacterial filter and finally packaged sterilly. 

As a by-product there are the valuable, largely undenatured 
globulins which can be used in their somewhat crude fractions 
as they are precipitated, or which may be further purified for 
specific uses. 


COMPARISON OF PLASMA PROTEIN VALUES 
DETERMINED BY THE SPECIFIC GRAVITY 
AND THE MICRO-KJELDAHL METHODS 


By ROSE M. HACKMAN, M‘’S., M.T. (ASCP) 
Senior Instructor in Biochemistry (Medical Technology), 
University of Colorado, Medical Center, Denver, Colorado 

The saving of time in a laboratory is of great importance, and 
for this reason, as much as for any other, the clinical chemist 
has been eager to find a short accurate method for the determina 
tion of plasma or serum protein. The specific gravity of plasma 
or serum has been used as the basis of several procedures pro- 
posed for this purpose. This paper describes briefly the more 
commonly used specific gravity methods and considers the ac- 
curacy of results obtained by some of them. 

By determining the specific gravity of plasma gravimetrically 
and at the same time analyzing the plasma for protein by the 
Kjeldahl procedure, Moore and Van Slyke*™® were able to draw 
a straight line curve and from this to set up a formula by which 
the protein content of the plasma can be calculated from the 
specific gravity. This formula, (??) Grams protein per 100 
cc. == 363 (specific gravity—1.007), has been widely used. Sev 
eral similar formulas for calculating total protein or albumin 
of human serum or plasma have been suggested by other investi- 
gators.**}* 

Besides gravimetric procedures for the determination of spe- 
cific gravity of plasma, several other methods have been de- 
vised. Among them are the falling drop technique presented by 
Barbour and Hamilton* in 1926, the gradient tube method first 
described by Linderstrom-Lang et al,**° the glass bead method 
of Bing,® and the copper sulfate method reported by Phillips 
et al’® in 1943. A brief description of these methods follows. 

3arbour and Hamilton supported a tube 50 cm. in length and 
7.5 mm. in diameter, filled with xylene and bromobenzene mix 
ture, in a glass cylinder filled with water. By delivering drops of 
standard solutions of K,SO, and a drop of plasma into the 
xylene-bromobenzene mixture and noting the time taken for 


*Read before ASMT Convention, June, 1949, Roanoke, Va 


COMPARISON OF PLASMA PROTEIN VALUES 307 


each drop to fall a distance of 30 cm. between marks on the 
inside cylinder, the specific gravity was detérmined. Both tem- 
perature and the size of the drops must be controlled. Kagan *” 
in 1938 used a mixture of methyl salicylate and mineral oil for 
the test solution and was able to use a shorter cylinder 16 cm. in 
length. Foldes® in 1941 described a procedure which utilized a 
round glass vessel with a long calibrated neck. The round part 
of the vessel was filled with a mixture of chloroform and ben- 
zene in definite proportions. A drop of plasma was introduced 
into the mixture. If the plasma was heavier than the mixture, 
more chloroform was added until the drop remained suspended ; 
if the plasma was lighter than the mixture, more benzene was 
added. When the drop remained suspended, the specific gravity 
of the mixture, and hence of the plasma, was read from the 
graduations on the neck of the flask. 

To prepare a gradient tube similar to the kind described by 
Linderstrom-Lang, Lowry et al'*’* used a cylinder within a 
cylinder. The smaller cylinder was filled to its center graduation 
with a mixture of bromobenzene and kerosene with a specific 
gravity of 1.07, which is greater than that of plasma. On top of 
this was layered an equal amount of a mixture of the same two 
chemicals with a specific gravity of 0.99, which is less than that 
of plasma. The two mixtures of different densities were mixed 
by moving a copper stirrer up and down for a period of minutes, 
beginning at the center graduation and gradually increasing the 
distance through which the stirrer was moved up and down. 
To determine the specific gravity of a body fluid, drops of stand- 
ard solutions of sodium chloride or potassium sulfate with 
specific gravities within the range 1.07 to 0.99 were delivered into 
the inside cylinder, and each drop took a position where the 
density of the surrounding medium was exactly equal to the 
density of the drop. The specific gravity of the body fluid was 
determined by noting the position of the drop of fluid introduced 
into the cylinder in relation to the position of the drops of stand- 
ard solution. The gradient tube must be undisturbed and kept 
away from direct sunlight and other sources of heat. In a sim- 
plification of the gradient tube method, Ponder’ used a single 
graduated cylinder. 

Bing in his method used one glass bead with a specific gravity 
equal to that of plasma which has a protein concentration of 3.0 
gm. per cent. For the test he placed the bead in 3 cc. of plasma 
and then added enough 0.9 per cent NaCl solution to cause the 
bead to sink from the surface of the solution into the diluted 
plasma and to remain suspended there. The specific gravity of 
the plasma was then calculated from the amount of NaCl solu- 
tion used. Simeone and Sarris*® varied this method and used 
many glass beads of graded specific gravities; by noting which 
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bead remained suspended in the plasma for 30 seconds without 
rising or falling, they determined the specific gravity of the 
fluid. Mortensen™* made use of a 1 or 2 cc. pipette and two glass 
beads of known specific gravity. The beads were placed in the 
pipette, and constrictions were made at each end of the pipette 
so that the beads were not removable. In determining specific 
gravity, the pipette was filled with plasma and its ends were 
closed with a rubber band. When the pipette was placed in a 
vertical position, the beads took their respective positions, the 
lighter one migrating to the upper constriction of the pipette 
and the heavier one going to the lower constriction. The pipette 
was inverted through 180°, and the beads moved toward each 
other. The point on the pipette at which they met was noted. 
From the known data, the specific gravity was then calculated. 

In a method devised by Phillips et al*® in Van Slyke’s labora- 
tory, a series of tubes containing copper sulfate solutions of 
graded specific gravities were prepared. When a drop of plasma 
is delivered into a solution of copper sulfate, the protein of the 
plasma precipitates as copper proteinate. If the specific gravity 
of the solution in the tube is the same as that of the plasma, the 
drop of plasma will sink only a few cm. into the solution and 
then will remain suspended for 15 to 20 seconds without rising 
or falling. After about 50 tests have been done with 50 cc. of 
diluted copper sulfate solution, the solution should be replaced. 
The stock solution of copper sulfate must be prepared accurately. 
It keeps indefinitely. 

Each of the different specific gravity methods which have 
been mentioned and briefly described requires simple equip- 
ment. None except the gravimetric procedure of Moore and Van 
Slyke necessitates the use of an analytical balance, except for 
the preparation of solutions. All have been reported to give re- 
sults which agree, at least roughly, with values obtained by the 
micro- or macro-Kjeldahl determination. Since less equipment 
and less time are required when analyses are done by specific 
gravity methods than by Kjeldahl procedure, it is important 
that we know to what extent results by specific gravity and 
Kjeldahl procedures agree. 

In our laboratories* plasma protein was determined by either 
the falling drop*® or the copper sulfate’® method on 219 heparin 
ized plasmas from normal infants and normal and ill children 
and adults. These plasmas were also analyzed by the micro- 
Kjeldahl procedure of Hill and Trevorrow.’ On 93 of the 
plasmas, analyses were made by the micro-Kjeldahl and _ the 
falling drop procedures; in the analyses on the remaining 126 
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plasmas, we compared the micro-Kjeldahl and the copper sulfate 
procedures. Results are shown in the accompanying table. 

On 71 per cent of the 219 plasmas analyzed, results by specific 
gravity and Kjeldahl agreed within +0.4 gm. protein per 100 cc. 
of plasma, On three plasmas compared by copper sulfate and 
Kjeldahl, the difference in results was as great as +0.9 gm. per 
100 cc.; on one plasma the difference was 1.34 gm. The greatest 
difference found by comparison of falling drop with Kjeldahl was 
between 0.7 and O.8 gm. per cent. A total of 97 plasmas were 
compared by these two methods, and only one plasma showed a 
variation as great as 0.7 gm. per cent by these two methods. 

Other investigators have reported similar variations in results 
comparing plasma or serum protein values by the Kjeldahl 
procedure and specific gravity methods. Kagan*” analyzed 107 
sera by the macro-Kjeldahl procedure and by his modification 
of Barbour and Hamilton’s falling drop method. He claims a 
mean deviation of +0.16 gm. per cent and a maximum deviation 
of +0.48 per cent in analyses on 107 sera; on 122 plasmas he 
reports a mean deviation of +0.23 gm. per cent and a maximum 
deviation of +0.59. In a comparison of results with the gradient 
tube and by Kjeldahl on sera from 240 patients with a variety 
of diseases but “without obvious liver damage,” Lowry and 
Hunter report a difference of 0.4 gm. per cent or more of 
protein in 5 per cent of the sera analyzed, and a maximum 
difference of 0.7 gm. per cent. Bing compared his glass bead 
method with the Kjeldahl method on 100 sera; he reports that 
95 per cent of the values agreed within +0.42 gm. per cent. Bing 
also reports, however, that one patient with anuria and a blood 
urea value of 444 mg. per cent showed 7.35 gm. per cent serum 
protein by the Kjeldahl procedure and 8.41 gm. per cent by the 
glass head method. Schousboe'® did Kjeldahl and gravimetric 
specific gravity determinations and found a maximum variation 
of 0.32 per cent protein on the sera of 20 persons—3 healthy 
individuals and 17 with random pathological conditions; how- 
ever, on a patient with amyloid degeneration of the kidney and 
with an accompanying blood non-protein nitrogen of 168 mg. 
per cent, the values by the two methods differed by 0.8 gm. 
per cent. 

\dams and Ballou’ studied a series of 128 burn cases by the 
copper sulfate and Kjeldahl procedures. Most of the patients 
had been hospitalized over a long period of time. They used 
serum for their analyses, which they feel gives more accurate 
results than plasma. In 35 per cent of the cases, the results 
agreed within 0.2 gm. per cent. In 44 per cent of the cases, 
agreement was within 0.3 gm. per cent. A total of 21 comparative 
values, however, differed by more than 1.0 gm. per cent, with 
hve values differing up to 1.4 per cent. These workers feel that 
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TABLE | 


Comparison of Plasma Protein Values by Speciit< Gravity and Micro-Kjeldahi 
Methods on 219 Normal and Pathological Plasmas 


Negative and Positive Figures Indicate Micro-Kjeldahl Values Lower 
and Higher, respectively, than Specific Gravity Values 


Difference Between Specific Number Difference Bet ween Specific Number 
Gravity and Micro-Kjeldahl of Cases Gravity and Micro-Kjeldahl! of Cases 
—1.4 Gm. to —1.3 Gm....... 1 —0.2 Gm. to—0.1 Gm... .. 16 
—1.3 Gm. to —1.2 Gm.... 0 —0.1Gm.to 0 Gm.. ee 
~—1.2 Gm. to —1.1 Gm..... 0 0 Gm. to+0.1 Gm.........27 
—1.1 Gm. to —1.0 Gm.... 0 +0.1 Gm. to +0.2 Gm —— 
—1.0 Gm. to —0.9 Gm......... 2 +6.2 Gm. to +0.3 Gm 
—0.9 Gm. to —0.8 Gm......... 5 +0.3 Gm. to +0.4 Gm........ 14 
—().8 Gm. to —#.7 Gm.. l +0.4 Grn. to +0.5 Gm 
—0.7 Gm. to —0.6 Gm 5 0.5 Gm. to +0.6 Gm 12 
—0.6 Gm. to —0.5 Gm +0.6 Gm. to +0.7 Gm 
—0.5 Gm. to—0.4 Gm......... 4 +0.7 Gm. to +0.8 Gm : 4 
—0.4 Gm. to —0.3 Gm... 14 +0.8 Gm. to +0.9 Gm 0 
—0.3 Gm. to —0.2 Gm 12 +0.9 Gm. to +1.0 Gm ] 


the correlation betwen specific gravity and the protein content of 
serum is too low to make it possible to place much dependence 
upon specific gravity determinations for plasma protein. Atchley 
et al* also found poor agreement between copper sulfate and 
Kjeldahl analyses. 

Since constituents of serum or plasma other than protein 
contribute to its specific gravity, an exact correlation between 
protein values calculated from specific gravity measurements and 
from Kjeldahl results cannot be expected. Lowry and Hunter 
state that apparent serum protein is changed 0.1 gm. per cent by 
doubling of the normal serum lipids, blood glucose or non- 
protein nitrogen. According to Zozaya,*’ the specific gravity of 
serum depends partly on the relationship between bound. water 
and free water in the serum, and bound water depends on the 
kind and percentage of the protein fraction, euglobulin having a 
higher specific gravity per unit concentration than albumin. The 
work of Nugent and Towle,’* who separated the albumin and 
the globulin of beef blood and then prepared synthetic solutions 
with various proportions of these two proteins, indicates that 
albumin and globulin have the same specific gravity effects. 

From our results and from reports of other investigators, it 
must be concluded that correlation between the plasma or serum 
protein values calculated from specific gravity measurements and 
the results obtained from analysis by micro- or macro-Kjeldahl 
procedure is often very poor; and that specific gravity should 
not be used in determining plasma proteins without full apprecia- 
tion of the errors inherent in such methods, 
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A COMPARISON OF SEVERAL NEWER METHODS 
OF PLASMA-PROTEIN DETERMINATIONS 


LICIA G. GAMBESCIA, B.S. in M.T. (A.S.C.P.) 
Research Assistant Nutritional Service of 
University of Pa. Hosp., Phila., Pa 

Plasma proteins are complex colloids which constitute over 
eighty-five percent of the total solids of blood plasma, either in 
the form of simple proteins or linked to other compounds. In 
vestigations have shown that both qualitative and quantitative 
changes occur in many diseases, therefore we can readily per 
ceive the necessity for accurate and simple procedures to deter- 
mine the total protein and the content of the various protein 
fractions. Consequently, numerous methods have been evolved, 
for the complexity of the protein molecule has made this a diffi 
cult task and we must now evaluate each of these methods for 
accuracy, suitability for clinical use and reliability of results 
obtained. 


A. Total Proteins 


For the determination of total protein the most accurate 
method is of course, the gravimetric determination, but as is 
true of all gravimetric procedures it also, is tedious and time 
consuming. Hence, it long has been established that the Kjeldahl 
method of nitrogen determination is the method of choice al 
though it too, may introduce error in employing the figure 6.25 
for the calculation of protein from the nitrogen content. The 
difficulties of time and technique has excluded this from practical 
routine use and in its place the Kingsley Biuret reaction is now 
widely employed. Weichselbaum' in 1946 modified the Buuret 
reaction and he describes the use of a “one-piece” reagent con 
taining the copper salt of sodium-potassium-tartrate with the 
addition of potassium iodide to prevent autoreduction. This re 
agent can be added directly to proteins and protein dilutions to 
give a relatively permanent and optically clear solution suitable 
for photocolorimetric estimation. Weichselbaum' states that his 
procedure overcomes the obstacles of turbidity and limited sta 
bility of reagents prevalent in the Kingsley Method; and further 
states that a comparison of his method with the macro-Kjeldahl 
proved it “sufficient for all ordinary clinical purposes.” 


B. Protein Fractionations 


Nearly all protein fractionations are based on the ability of 
salt solution to precipitate plasma proteins at specified concen 
trations of the salt, With this principle in mind we can realize 
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at once what a difficult chore confronts us for protein molecules 
vary in size, shape, chemical reactivity and solubility; these 
properties tend to render fractions inhomogeneous; due to im- 
perfect precipitation at the specified concentrations and thus 
cause an “overlapping” of the precipitating fractions. The “over- 
lapping of the various protein fractions must be stressed for this 
is the obstacle which has been the point of controversy among 
numerous investigators. Despite these disadvantages the sim- 
plicity of the salting-out methods has made them preferable for 
clinical use. 


(1) NOMENCLATURE 


Sorensson® in his study of the behaviour of serum globulins 
divided them into two general types according to solubility in 
salt-free water. The globulin insoluble in salt-free water he 
designated Euglobulin and the globulin soluble in salt-free water 
he designated lseudoglobulin, Although this distinction is not 
well defined the nomenclature is useful and many methods em 
ploy these terms. In electrophoresis the greek letters alpha, beta, 
gamma are used to show consecutive fractions where the alpha 
globulin is next to the albumin. 


(2) SALTING-OUT METHODS 


Howe® in 1921 established the basis for numerous salting-out 
procedures when he employed Sodium Sulphate as the globulin 
precipitant and the majority of recorded data shows the use of 
this method accepted as Howe proposed for about twenty-five 


Table 
HOWE MAJOOR MILNE 
Pptd by gms 
Pptd by gms Pptd by gms Na> SO, 
Protein Na: Na: SO, 100 Electro 100 mi at 
Fractions ml at 37°C. mil at 37° C. Phoresis 37° C. Phoresis 
Euglobulin 13.5 8.5 96 +6 
Pseudoglobulin | 17.5 1 
Pseudoglobulin 21.5 26.8 26.8 “es 
Albumin Alb Alb 


years. Majoor* and Milne® criticized Howe's separation and im- 
proved his technique with extensive comparisons. The foregoing 
Table I shows the results obtained by the three investigators. By 
increasing the concentrations of salt the globulin fractions will 
precipitate, the highest concentrations 26.8 precipitates all the 
globulin fraction and the filtrate of this separation will contain 
only albumin. 

Howe® indicated that the precipitates at 13.5 and 21.5 were 
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definite and that, that of 17.5 was equivocal but Majoor, Milne 
and other workers were unable to reproduce these curves and 
when the Howe separatidns were subjected to electrophoresis 
they found that the 13.5 sodium sulphate fraction was homo 
geneous and consisted of the gamma fraction. Only a part of the 
gamma globulin is precipitated as is confirmed by the Majoor 
fraction precipitated at 18.5 Sodium Sulphate concentration 
which is gamma globulin. Furthermore when the filtrate of the 
21.5% Howe precipitation was subjected to electrophoresis jt 
still contained some alpha and beta globulin.® We can see that 
if the albumin fraction is higher than it should be and the euglo 
bulin fraction lower, the albumin/globulin ratio would be higher 
Peterman, Young & Hogness’ have stated that the Howe frac 
tionation on the basis of electrophoresis gives results 20-35% 
higher for normal sera. When higher salt concentrations are used 
the percentage error is reduced. Again we must constantly bear 
in mind that these separations are not distinct and exact because 
in addition to those reasons already mentioned we have the inter 
fering substances of lipids and other substances present in 
increased amounts as a result of disease. 


(3) ALCOHOL METHODS 


The salting-out precipitations have been supplemented by two 
other methods, the alcohol method and Cohn’s ethanol method 
Based on the principle that methanol will precipitate serum pro 
teins at temperatures between 0°-5° C., Pillemer and Hutchi 
son* fractionated proteins by the use of methanol at 42.5 cor 
centrations; a pH 6.7-6.9; ionic strength 0.03; temp. 0° C. Under 
these conditions they precipitated all the globulin fraction with 
almost all of the albumin remaining in the solution 


(4) ELECTROPHORESIS 

With the introduction of Electrophoresis by Tiselius in 1930 
another method to facilitate protein fractionation was initiated 
Electrophoresis measures the migration of charged protein mole 
cules in solutions standardized for pH and ionic strength under 
the influence of an electric current and records these changes 
photographically, Fig. I & Fig. II will illustrate the principle of 
this method. In Fig. I the serum which has been previously di 
alyzed is placed in a u-shaped cell. The proteins are now equally 
distributed in a buffer medium. When an electrical current 1s 
passed through the cell then the proteins will migrate towards 
the anode. The speed of the protein fractions varies with the size 
and charge of the particles and the albumin fraction containing 
the smallest size and the greatest charged molecules will have 
the greatest speed; therefore this fraction will show the greatest 
amount of change in migration, and the gamma fraction having 
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FIGURE 2 
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the larger size and the smallest charged molecules will show the 
least amount of change in migration. The amount of change pro- 
duced by each globulin fraction is recorded photographically as 
shown in Fig. ITI. 

Although electrophoresis is of great assistance in the analysis 
and purification of plasma proteins it too has its disadvantages 
The complexity of the apparatus, the length of time for the 
analysis ave the main disadvantages which have limited its use 
to problem studies as a valuable aid to the separation of the 
plasma proteins. 


C. Results 


A comparison of the four methods for total protein determina 
tion, demonstrates that sera from both normal and abnormal 
individuals, the mean result in gms/ml. shows close agreement: 
the Kingsley Biuret has a greater Standard Deviation and there 
was a greater margin of error in Standard Error and Precision 
A better Standard Deviation and Standard Error is offered by 
the Weichselbaum Method on the basis of the Gravimetric and 
Kjeldahl Methods. The Precision of the Weichselbaum Method 
is also better than the Kingsley Biuret Method. Precision was 

calculated by the formula p= ~ = 
difference between duplicates and n equals the number of pairs 

In Table II a series of fourteen patients both normal and ab 

normal were compared according to Electrophoresis, Milne sepa 
ration with subsequent Kjeldahl determination of the filtrate, 
and Biuret by Weichselbaum Method. The total Protein as de 
termined by Electrophoresis is slightly higher because of lipid 
interference and results show a wider Standard Deviation, be- 
tween Weichselbaum and Electrophoresis vs. Milne. There is 
closer agreement between Milne and Electrophoresis although 
here too we must consider lipid interference. 
_ The preceding results represent comparisons studied at the 
Pepper Laboratory and Nutritional Service of the University of 
Pennsylvania Hospital of Philadelphia, under the direction of 
J. G. Reinhold Ph.D. and J. R. Neefe M.D. This study will be 
published in detail elsewhere. 


where x' x? is the 


Table ll 

! 

No. 

Pes. | T.P. Albumin Globulin Eug. (3+ Pseudo 

St. St. St. St. 
Method Mean Dev. Mean Dev. Mean Dev. Mean Dev. Mean Dev. 
Electrophoresis l4 7.42 3.22 1.01 4.20 0.914) 2.53 0.81 1.63 0.44 
Milne : Kjeldahl! 14 7.10 | 3.26 | 0.95 | 3.84 1.00 2.46! 0.83 1.39 | 0.33 
Biuret : Weichsel 14 7.13 3.47 04 3.66 1.08 2.20 | 0.92 1.47 0.31 
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D. Conclusions 

We can conclude then that the Weichselbaum Biuret Method 
using the Milne separation at 19.6 and 26.8 is a practical and 
adaptable method, although the Gravimetric and Kjeldahl Meth 
ods should still be used for standardization purposes. Electro 
phoresis is of course the standard method of separation but too 
intricate and too lengthy for routine application. 

It is well to bear in mind that the protein fractionation method 
tested does not provide a pure separation. Che methods used, 
together with the complex state of the plasma proteins can only 
serve at their best as empirical data. Nevertheless valuable infor 
mation given by the individual methods employed and offers 
promising possibilities in elucidating the problem of plasma 
proteins in health and disease. 

Note: Gornall, Bardawill & David have recently published in J. Biol. Chem., 
of Feb. 1949 a series of studies in which they have modified the Weichselbaum 
Reagent to contain little or no Potassium lodide, a lower concentration of 
Copper and more Alkali. They report excellent results in the use of this reagent 
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EFFICIENCY IN THE LABORATORY 
JEAN BERTRAND, M.T. (ASCP)* 
Doctors’ Bldg. Medical Lab., Arlington, Va 

Efficiency in the laboratory implies speed and accuracy. These 
can be accomplished in a well organized laboratory in many 
ways, but only in a well organized laboratory. What is a well 
organized laboratory? One which has all of the most modern 
equipment? No, not necessarily. But it is one in which each 
person in the laboratory knows what is expected of her and 
performs her duties in a conscientious manner, each contributing 
her part to the whole. It is a laboratory which puts out the max 
imum amount of accurate work in the minimum of time. 

As in any organization, the head needs assistance. It is im 
possible for one person to handle every detail in the laboratory, 


* Read before ASMT Convention, Roanoke, Va.. June, 1949 
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unless it is a very small place. The assistant should be per- 
mitted to take the responsibility in the department in which she 
is placed. This holds good even where there is rotation among 
the technologists. This does not necessarily include the privilege 
of changing the methods, etc., in the department, but does in- 
clude supervision of the work. 

One way in which to stimulate interest in the laboratory work 
is to hold a meeting periodically, perhaps every mouth or six 
weeks, to discuss any improvements or changes that could 
should be made. When the laboratory staff is permitted to offer 
suggestions or friendly criticism, it helps to create a congenial 
atmosphere and readily brings about cooperation among the staff 
members. This greatly increases the total efficiency of the 
laboratory. Very interesting cases or research problems might 
be discussed briefly, to inform the staff as to what is being 
undertaken by its members. 

The routine schedule should be flexible enough to permit a 
certain amount of study and research. These studies should then 
be written up and presented for publication for the benefit of 
others. Are we as technologists too selfish, guarding our time 
and energies too jealously, or are we merely disinterested, neg 
lecting our obligation to contribute our share? 

One means of achieving efficiency by accelerating the pace 
of the technologists is allowing the staff at least five minutes 
for relaxation or refreshment in the morning and in the after- 
noon. It is a biological fact that both the mental and the physical 
powers are quickened by a short rest period. 

The laboratory should be regular subscriber to journals and 
other publications which enable the staff to keep abreast with 
the times. It would be profitabie to have a fund for that particular 
purpose. In that way the whole laboratory staff will benefit with 
out any one person being overtaxed. 

Another little point which we are apt to overlook is this; viz., 
that we, as medical technologists, are to work with the doctors, 
not against them. That is the main purpose of our existance as 
technologists. We are not an independent unit, capable of op- 
erating independently of the other branches of the medical pro 
fession, as we know from our Code of Ethics. Hence, we must 
recognize our status in the medical profession and cooperate 
to the full with the doctors; this will help to establish a more 
pleasant relationship between them and the laboratory. We are 
the “little sisters” of the medical profession rightfully coming 
into our own, but we must prove ourselves worthy of the trust. 

Before discussing methods, let us say a few words about 
supplies. It pays to buy supplies from well known supply houses. 
Inferior equipment reduces efficiency fifty percent or more. 
Pipettes, burettes, etc., which are not calibrated accurately give 
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erroneous results, and cheap glassware breaks too readily. Trays 
for blood counts, blood cultures, and the like, should have some 
type of rack or compartments for the materials needed on them. 
This makes for neatness and serves to keep the specimens 
separate for identification; it lessens the chance of getting the 
specimens mixed. Lack of equipment also lowers efficiency 
greatly because of the time wasted in hunting around for parts 
or improvising apparatus. It is well to exercise one’s ingenuity 
at times, but the necessary equipment is essential to efficiency 
in the laboratory. Borrowing from another department should be 
limited to special apparatus. 

All reagent bottles should be properly labeled, including the 
name of the reagent, date made and date of expiration if neces- 
sary, whether stock or ready for use, the formula, along with the 
title of the book and page on which it can be found. This refers 
not only to bottles, but to tubes and other containers as well, 
and is a point which is commonly neglected. 

With regard to methods, the simplest are generally the quick- 
est and, for all practical purposes, as accurate as the more elab- 
orate methods if carefully performed and if the results are in- 
terpreted correctly. For instance, the Hejler ring test for albumin 
in the urine, and the micro method for prothrombin time. Simpler 
methods save time, thus permitting more work to be handled 
by the laboratory, or a little more time for study or research. 
Simpler tests also require fewer dishes, which means less work. 
This is a point to be considered where the “help” problem is 
one of great importance. This is another point which affects the 
total efficiency of the laboratory. If the dishwasher has too much, 
she will not be able to do her work thoroughly, and unclean 
glassware viciates results. 

In this paper we attempted to set forth a few suggestions for 
increasing efficiency in the laboratory. We sincerely hope that 
they will prove to be of some help to these who are burdened 
with the full responsibilities of the laboratory. 
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Footnote for Page 290 
* To Determine the Dilution Factor of Plasma 


FORMULA: EXAMPLE 
Meniscus Level 5.8 cc 

— RBC Level 2 2 cc 
Oxalated Plasma __ 3.6 cc 

— CC.’s oxalate used —10cc 

Total Actual Plasma 2.6 cc 
Dilution factor Dilution factor 
Total plasma amount = 2.6 3.6 = 0.70 


Total oxalated plasma 


SCIENTIFIC PROJECTS OF THE COLORADO STATE 
SOCIETY OF MEDICAL TECHNOLOGISTS 


The Colorado State Society of Medical Technologists spon- 
sored a new undertaking last year which proved to be both 
interesting and educational. Each member of the society was 
invited and urged to participate. The results of our endeavor 
were exhibited at the National Convention in St. Paul. We want 
to bring our plans before you at this convention for we feel 
that some of you might be interested in this type of group 
activity. 

The scientific committee mapped out the program and brought 
it before the local Denver society at its first monthly meeting 
of the year. Questionnaires which listed the six projects chosen 
by the committee were handed out to each member at the 
meeting and were also mailed to each member in the state. 
The idea was explained and each one was asked to check a 
project that would be of interest and all were urged to enter 
into the group project. There was a provision made for listing 
other subjects not mentioned in which any might be interested 
in working out. Each project listed the names of those who 
would sponsor that particular research problem and would have 
charge of tabulating the reports and sending out procedure 
sheets. Several pathologists volunteered to advise and counsel 
and their names were listed along with the medical technologists 
who sponsored each ject. 

Most laboratory workers are too busy with routine procedures 
to spend much time in individual research. In group participa- 
tion, however, each one has only to do a few tests and still reap 
the benefit of the knowledge gained by hundreds of similar tests 
done in many laboratories throughout the state. This co-opera 
tive study made for friendly and interesting communication with 
outlying members who otherwise would have little professional 
contact with the larger organized groups. 

As soon as the sheets were sent in, procedures were mailed 
which outlined methods for doing the test chosen along with 
work sheets for reporting results. All were asked to mail reports 
in to the sponsor of the project at the end of each month. 

This idea being so new, our committee wondered just what 
response it would receive, if any. The results were very gratify- 
ing as you will see by the following summaries. Colorado tech- 
nologists are interested in taking part in constructive co-operative 
endeavors. Twenty-one laboratories throughout the state par- 
ticipated in this study and reports were sent in by thirty indi- 
viduals. 

The morning session of our state convention was given over 
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to reports and discussions of the six projects. Some thought that 
this would be too much time allowed for such reports but there 
was such an interest shown among the group and so much dis- 
cussion that the last speaker had to cut her report to a few 
minutes and the lively morning session was over. If you are 
looking for a stimulating and profitable program for your group 
or state meeting, just try out this method of group activity and 
your problem will be solved. 

’ We shall briefly sketch the final reports which were given on 
the six projects. 


I. Estimation of the Red Cell Count on the 
Photoelectric Colorimeter. 


This is a new procedure to many but is becoming well estab- 
lished in many laboratories across the country. If the colorimeter 
in use in your laboratory is accurate for determining other color 
imetric tests, it can be used satisfactorily for the red cell deter 
mination. Three laboratories reported on the test and there are 
more who are working on it this year. On a series of one hundred 
and two. counts, exclusive of extreme anemias, there were eighty 
counts which were done on the colorimeter which paralleled 
those counted on the haemocytometer. The remaining twenty- 
two showed only slight variation from the 200,000 limit of error 
allowed in counting red cells. In the group of eighty counts sent 
in by one large clinic, only two varied slightly from the 200,000 
figure. In untreated macrocytic anemias, the count on the color 
imeter is higher than the count on the haemocytometer and the 
reverse is true of the microcytic anemias. This is true because 
of the variation in the size of the cells. Some of the advantages 
of the colorimetric method brought out in the final summary 
were as follows: 


1. It takes less equipment 
2. There is less chance for error as much of the human factor 
in red cell counting is eliminated. 


3. It is a great time saver. 


II. Comparison cf the Basal Metabolism Rate as Calculated by 
Means of a Factor and Results Obtained by Standard Methods. 


This project was considered an interesting one as the formula 
method of obtaining metabolism results has been discarded by 
most authorities many years ago. The Gale formula was intro- 
duced in the year 1931 by Annabella and G. H. Gale. They based 
their figures on 1006 cases. They standardized their formula on 
20 year old subjects and made corrections according to age. The 
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factor is based on pulse pressure and pulse rate readings with 
age corrections. There is a new machine called the Heartometer 
which is used in some physicians’ offices which takes the blood 
pressure, recording it in chart form. The manufacturers claim 
that the basal metabolism can be accurately figured from these 
charts by means of the Gale formula. 

The chart compiled by Gale comparing the two methods shows 
73.7 percent agreement within a twenty point range in 1000 cases 
Technologists do not usually take blood pressures so the pres 
sures which were used to calculate the results in this experiment 
were not taken by the same individual each time. Therefore, the 
reports are not uniform. One hundred fifteen reports were sent 
in. Four cases which used the Heartometer reading for calculat 
ing the formula checked exactly with the standard metabolism 
test. Fifty-nine reports which were figured from the baumanom 
eter readings were within ten points of the metabolor findings. 
Summarizing the results from the limited number of cases we 
were able to compare, 76.5 percent were within a twenty point 
range as compared to the larger reported group of Gale with 
73.7 percent within the same range. In the cases that showed 
only a ten point difference, our results were 5.7 percent higher 
than the larger group. Only nine of the fifty-nine cases that 
checked within ten points were out of the normal range of a plus 
15 or minus 15. The report concludes that the Gale formula 
method might well be used as a screening method for calculating 
the basal metabolism rate where there is no metabolor available. 


III. The Sedimentation Rate of Erythrocytes at Different 
Temperature Readings 


Many investigators have written concerning the effect of tem 
perature upon the sedimentation rate and have come to the con 
clusion that there should be a regulation of the temperature to 
make for better standardization of the test. If standard tempera 
tures were adopted for setting up this test it would go a long 
way to bringing out more uniform results. 

In this study three temperature setups were employed on each 
sample of blood. One, at room temperature, one in the incubator 
and the third was placed in the ice box. Each laboratory used its 
routine method for performing the test. There were nine hundred 
and sixty-three tests done on three hundred and thirty-two cases } 
with five different laboratories participating. It was found that 
temperature does have an effect on the sedimentation rate of 
erythrocytes. It is evident that it would be beneficial to have a 
standardized sedimentation rate determination. Temperature is 
one of the factors as are the type of tube used and the anticoagu- 


lant. The important consideration is not that any certain set of 
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standards be used but that there is more standardization. In this 
study it was found that normal bloods change in sedimentation 
rate 0.3 mm per hour for each degree centigraded, while with 
pethological bloods, the change is 0.6 mm. 


IV. Our Fourth Project was a Study of Streptomycin Sensitivity 
and Methods for the Rapid Growth of the Tubercle Bacillus. 


When this subject was brought to the attention of Col. Hugh 
Mahon at Fitzsimons General Hospital in Denver, he very kindly 
offered to give a short course to those who were interested. Six- 
teen of our group joined the class which was held for two hours 
every week for nine weeks. All who took the course were high 
in their praise of the instruction they received and there was a 
good demonstration brought by them to the state meeting. They 
studied methods of digestion and concentration of sputa, seven 
different types of culture media for tubercle bacilli, and the re 
sistance of the different strains to Streptomycin. 


V. Comparison of the Different Liver Function Tests. 


Procedure sheets were sent out for performing the following 
tests: bromsulphalein, colloidal red, thymol turbidity, and the 
cephalin cholesterol flocculation. Series of tests were ‘done on 
cases of infectious hepatitis and also cirrhosis of the liver. There 
were seven technologists from six laboratories who sent in a 
total of four hundred and fiftv-eight tests. With all the liver 
function tests there has been found no one test that is specific 
for liver damage. Each test is an individual one, and only by 
repeating them at intervals can the progress of the hver damage 
be determined 


VI. Our Sixth and Last Project Was a Study of the Extent 
of Glycolysis in Human Blood. 


This study was undertaken for the purpose of determining 
how much sugar is lost from drawn blood if it stands for four 
hours at room or incubator temperature. We have all been taught 
that blood which is allowed to stand without laking will soon 
lose some of its sugar content. Authorities also state that, 1. The 
enzyme that is responsible for this loss of sugar from the blood 
is present in the cells and not in the blood plasma, 2. The 
enzyme is present in a greater extent in the leucocytes than in 
the erythrocytes and, 4. The activity of the enzyme is dependent 
upon the pH, temperature, and anticoagulant, and lastly, the 
enzyme activity is stopped when the blood is laked. 

in this study enough blood was withdrawn to make five sepa- 
rate filtrates at intervals of one hour. The first filtrate was made 
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within five minutes from time of withdrawal. The blood was left 
without laking between each of the hourly intervals. Each lab 
oratory used the anticoagulant which they routinely use so a 
comparison of the results of the different methods could be 
studied. Blood was drawn from both normal and pathological 
cases. Ten different laboratories and twenty-one technologists 
reported which make up the following summary: 


Average Decrease in Blood Sugar in Four Hours. 


1. At room temperature with oxalate (5 bloods) 11 mg. % 
(range 3-19). 


2. Incubator temp. with oxalate (4 bloods) 23 mg. % (range 
13-32). 


Room temp. with heparin (5 bloods) 30 mg. “ (range 16-39) 


4. Incubator temp. with heparin (2 bloods) 50 mg. % (range 
49-52). 


5. Diabetics (14 bloods) room temp. 16 mg. “. 
6. Leukemia (6 bloods) room temp. 52 mg. % (range 13-123) 


The conclusions from this study were that to insure accuracy, 
the blood sugar determination should be started or the blood 
laked promptly after the blood is drawn and that incubation of 
the blood, even in the doctor’s vest pocket is not the best pro- 
cedure. 

We are continuing this program in Colorado again this year 
Group co-operation brings mutual understanding and educa- 
tional development and joy of achievement. At the state meeting 
we are offering a prize for individual projects in addition to 
group studies. This has meant a lot of work but the results have 
compensated for the time spent in doing the work and tabulating 
the results. 

Colorado knows it can be done and we hope that we have 
inspired you to try something similar in your state. 


The Scientific Exhibits Committee, State of Colorado 


AMONG THE NEW BOOKS 


DIAGNOSTIC TESTS FOR INFANTS AND CHILDREN. Principles, 
Clinical and Laboratory Procedures, Interpretation. By H. Behrendt, 
M.D., 78 tables, 529 pages. New York and London Interscience Pub- 
lishers, 1949 
Although this text was prepared primarily for the pediatrician, 

the wealth of laboratory procedures applicable to pediatric prac 
tice places this book in the category of a procedure book. The 
author has presented his material in such a way that the reader 
is at all times aware that the subject under consideration is 
physiology in its application to pediatric practice. Normal and 
abnormal physiology are discussed; and laboratory tests for de 
tecting abnormality are given which, in the opinion of the author, 
are most suitable for use. Thus much micro and semi-micro 
chemistry is given in enough detail to enable a technician to use 
the book without further reference. 

The book is very readable, and remarkable in its clarity. 

References have been selected and well chosen. 

Those technologists doing considerable work in pediatrics and 
chemistry will find this a very useful and handy volume to add 
to the laboratory shelf. The reviewer wishes to predict that this 
timely volume will find great favor among the modern up to date 
pediatricians and will soon become a guide for diagnostic proce 
dures. 


JORDAN-BURROWS TEXTBOOK OF BACTERIOLOGY. By 
William Burrows, Ph.D., I 
Bacteriology and Parasitology, The University of Chicago with the Col- 
laboration of Francis Byron Gordon, Ph.D., M.D., Biological Depart- 
ment, Chemical Corps, Camp Detrick, Maryland; formerly Professor of 
Bacteriology and Parasitology, the University of Chicago; and Richard 
Janvier Porter, Ph.D. Associate Professor of Parasitology, School of 
Public Health, the University of Michigan and James William Moulder, 
Ph.D., Assistant Professor of Biochemistry, Department of Bacteriology 
and Parasitology, the University of Chicago. Fifteenth edition. 264 
figures, 981 pages. Philadelphia and London. The W. B. Saunders 
Company, 1949 


rotessor of Bacteriology, Department of 


Jordan’s Textbook of Bacteriology is as well known as any in 
the English language; it needs no introduction. This new fif 
teenth edition has been completely re-written and revised, and 
thoroughly brought up to date by the splendid group of authors 
who undertook the revision. 

Many strides have been made in bacteriology as a science 
during the past ten to fifteen years. The material which has 
accumulated on the subjects of bacterial metabolism and nutri 
tion is voluminous and, unless a technologist were engaged in 
only bacteriology would it be possible to cover this material. 
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How fortunate it is to have a text such as this one at hand to 
provide the fundamental concepts which are accepted as essential 
to modern bacteriology. 

The chapters devoted to viruses and fungi are well written 
and contain most of the necessary information for ge: ral 
courses in bacteriology and micro-biology. References are well 
chosen. 

Any technician who does not have a recent text on bacteri- 
ology would find this volume a definite asset. As a textbook for 
schools of medicine, nursing, and me “al technology there is no 
book which would fulfill its place « y better, as this book is 
among those texts which have been recognized as firsts on the 
subject for the past quarter of a century. 


BENSLEYS PRACTICAL ANATOMY OF THE RABBIT. By E 
Horne Craigie, Ph.D., Professor of Comparative Anatomy and Neur 
ology, University of Toronto, 8th edition, 124 illustrations, 16 plates, 
391 pages. Philadelphia and Toronto, The Blakiston Company, 1949 
Price $4.25 
This book is not impressive due to its lack of illustrations for 

a work of this type. At times the style is ambiguous and hard 
to follow. As a text for comparative anatomy, it would probably 
meet the demands of the average university course in general 
mammalian anatomy provided there were adequate laboratory 
supervision. The fact that the female and male genitalia are not 
pictured makes this book one which can not be recommended to 
schools of medical technology as a reference. 


SHEARER’S MANUAL OF HUMAN DISSECTION. Edited by Charles 
E. Tobin, Ph.D., Associate Professor of Anatomy, University of Roches 
ter School of Medicine and Dentistry. 2nd edition, 79 illustrations, 286 
pages, 1949. Philadelphia and Toronto, The Blakiston Co. Price $4.50 
This practical manual of human dissection is profusely illus 

trated ; the material tersely presented. Although not intended for 
the medical stenographer, the reviewer feels that the illustrations 
are such that by using this text as a reference by those not 
trained in anatomy, a knowledge of this subject could be gained 
with considerable ease, thus difficult terms and phrases would 
be clarified. 

Nurses and beginning medical students should find -nis timely 
volume a real help in gaining a practical approach :o regional 
anatomy. The editor has succeeded in putting over the point of 
what is to be expected at the dissection table and also, the illus 
trations show various anatomical relations that are so necessary 
in gaining a thorough understanding of anatomy. 

All teaching hospitals should provide this volume for their 
libraries. 
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BLAKISTON’S NEW GOULD MEDICAL DICTIONARY. Edited by 
Harold Wellington Jones, M.D., Colonel, U. S. Army, Retired, Con- 
tributing Editor, Encyclopedia Americana, Former Director, Army 
Medical Library, Washington, D.C.; Normand L. Hoerr, M.D., Ph.D., 
Professor of Anatomy, School of Medicine, Western Reserve University; 
Arthur Osol, Ph.D., Professor of Chemistry, Director of Chemistry De- 
partments, Philadelphia College of Pharmacy and Science, Editor-in- 
Chief, United States Dispensatory. With the assistance of an editorial 
board and over 100 contributors. Ist edition, 252 illustrations, 129 in 
color; 1294 pages. Philadelphia and Toronto, 1949. The Blakiston Com- 
pany. Textbook edition $8.50. Thin paper edition $10.75. Deluxe edition 
$13.50 
In the opinion of the reviewer too much stress can not be 

placed upon the value of a modern up-to-date medical dictionary. 

No clinical laboratory should be without one, nor should any 

up-to-date medical technician feel that a dictionary is unneces- 

sary. 

This new Gould dictionary is a monumental work worthy of 
the highest praise to be given to a work of this kind. Every 
effort has been made to bring the work up to date, and to provide 
a simplified system for pronunciation by syllable division and 
accents. When indicated, phonetic spelling has been used to sim 
plify pronunciation. 

The numerous tables and illustrations make this volume the 
most complete to date, and one which can be highly recom- 
mended to all individuals engaged in any branch of the medical 
profession. No medical school library, nursing school, pharmacy 
college, hospital, or laboratory is complete without this timely 
new edition. 


TEXTBOOK OF VIROLOGY: For Students and Practitioners of Medi- 
cine. By A. J. Rhodes, M.D. and C. E. van Rooven, M.D. Sc.D. Con 
naught Medical Research Laboratories and School of Hygiene, Uni- 
versity of Toronto, 312 pages, 40 figures, 1949. New York, Toronto, and 
Edinburgh. Thomas Nelson and Sons 


This text evolved from a series of lectures presented in recent 
years to the students at the University of Toronto. It is pre- 
sented as a review of modern advances in the knowledge of 
viruses and Rickettsae and is intended as a preview for more 
advanced, postgraduate work. The first chapters are concerned 
with classification and properties of the viruses, immunity mech- 
anisms and interference phenomena, and the nature, treatment, 
and spread of virus diseases. From this point the book proceeds 
with short chapters covering the individual virus diseases from 
the standpoints of clinical features, pathology, pathogenesis, 
epidemiology, and some laboratory diagnosis. The chapters on 


328 ABSTRACTS 


poliomyelitis, influenza, and encephalitis were particularly in 
teresting. 

Students will find this text useful; however, it is the opinion 
of the reviewer that the text would be of little value for the 
clinical laboratory worker. There is so little concerning labora 
tory procedures, and that is indefinite, so that the book would 
have very little practical use in the average clinical laboratory 


ABSTRACT 


OBSERVATIONS ON THE STAINING OF CORYNE-BACTERIUM 
DIPHTHERIAE. By W. Blake Christensen, Laboratory Division, Wel 
County Health Department, Greeley, Colorado. Stain Technol 24:165 
(July) 1949, 


After considerabie experimentation the author arrived at this 
tor diphtheriae staining 
I. Toluidine Blue, certified (52% dye content) 115 gra 
Glacial Acetic Acid 
Ethyl alcohol, 905% iW) 
Distilled water 
Filtering is not necessary; the stain may be used as so as the s 


is complete 
If. lodine 
III. Safranin. (As prepared for gram stain) 


Method: Stain smear with Solution No. I for 1 minute ‘ 
water. Apply Solution No. II for 1 minute isl ith wat Stair 
with Solution No. III for 15 | 
and examine 


Protoplasmic striations when present are shown, usually. stair 
with a light pink to practically colorless band cf material between. Occa 
sionally these striations are reddish brown The 
are distinct. 

The author feels that this stain uses a sin | 
the finer structure of the diptheriae cell and that the met 
for college and university stuc 


— 
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FROM THE PRESIDENT 


Dear A.S.M.T. Members: 

There are so many things that I'd like to talk to you about! 
For the past two weeks | have been quite busily engaged in 
visits and meetings for A.S.M.T. 

Our Executive Secretary and | visited the Board of Registry 
office at Muncie for a couple of days. There were many details 
worked out between that office and ours that will prove most 
helpful in the future. | wish that each of you could visit their 
office and see for yourselves what a volume of detailed work 
is done. You would come away with a keener appreciation 
of what they are doing for us, | am sure. 

The Board of Registry meetings at Chicago followed this visit. 
We have real news for you from this meeting. A.S.M.T. now 
has full representation on the Board of Registry—three members. 
The basis for the choice of these representatives must be decided 
by the 1950 House of Delegates 

The Seminar fund is to be continued; applications for the use 
of this fund should be sent to Miss Estelle Downer. 

\ fund to be used for a national recruitment program was set 
up in the budget of the Board of Registry. A special committee, 
headed by Dr. Frank Queen and an A.S.M.T. member, will 
begin work at once on this program. Miss Ruth Feucht has been 
appointed to serve with Dr. Queen. You will be hearing from 
this committee soon. Please cooperate. 

A full report of this Board of Registry meeting will be made 
by Miss Lehman who served as chairman of the Advisory Com- 
mittee. 

As the Journal goes to press, | am visiting the newly estab- 
lished Executive Office in Houston. Since the office has been 
in operation here for only a month and as I am here for the first 
day there is little to report to you. All of you will be pleased 
with its location when you visit it next June. 


Sincerely, 


Ida L. Reilly, M.T. (ASCP) 


COMMITTEE ON NOMINATIONS 
AND ELECTIONS 


To the Affiliated Societies 
of Medical Technologists of the 
American Society of Medical Technologists & ASMT Officers 
Dear Fellow Medical Technologists : 

The Nominations and Elections Committee wishes to solicit 
your suggestions for the offices to be filled at the next annual 
meeting of the Society. 


| 
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rhe offices to be filled at that time and the persons now sery 
ing in them are: 1. President-elect—now held by Vernal John 
son; 2. Recording Secretary—now being filled by Sister Eugene 
Marie; 3. Two members for the Board of Directors to fill the 
places now held by Oscar Stewart and Jeanne Jorgenson. 

The terms of Office for the Board of Directors are for three 

ears. The president elect, after serving in that office for one 
ye: ar, becomes the president of the Society for the following year 
and a member of the Board of Directors for the year immedi: ately 
following the presidency. 
one year. 


The recording secretary’s term is for 


May we have your suggestions for these offices, together with 
the qualifications, previous state or national positions held, and 
other pertinent information. Remember all candidates must be 
members in good standing of the American Society of Medical 
Technologists for at least two years and willing to serve, if 
elected. 

If your Society does not meet before we need this informa 
tion, we would appreciate having you get in touch with you 
executive committee and members, where possible, to get their 
views on this very vital question. 

This is your opportunity to tell us whom you want as candi 
dates to fill these offices. Your committee is eager to consider 
the people whom you suggest. You know who is best qualified 
in your organization to carry on the affairs of the National 
Society. You may also have suggestions of persons whom you 
have met, heard or talked with at our national meetings but who 
are members of other states. Please mention these, too. We need 
your recommendations! 

We must have your replies before December 1, but we would 
like to hear from you much sooner. Address replies to Henrietta 
M. Lyle. Washington County Hospital, Hagerstown, Maryland 


HENRIETTA M. LYLE, Chairman 


Nominations and Elections Committee 


NOTICE FROM PROGRAM COMMITTEE 


We wish to express our appreciation for the nice response 
received from the questionnaire sent to all State Presidents 
regarding Program Material and to ask for your continued 
support in this. It helps a great deal to know what kind 
program you want and who can be depended on for presenta 
tions of same. 
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PLEASE NOTE THE FOLLOWING AVAILABLE 
AWARDS FOR AMERICAN SOCIETY OF MEDICAL 
TECHNOLOGY MEMBERS. 


1. Awards from Board of Registry for Scientinc Papers and 
Scientific Exhibits. 

2, ASMT Convention Awards for Scientific Papers and 
Scientific Exhibits. 

3. The Hillkowitz Memorial Contest. 

This should be an inspiration to all Medical Technologists to 
write a Scientific Paper or plan an Exhibit. 


Please Note the Following Program Rules: 

1. The deadline date for papers to be received by the Program 
Committee from individuals desiring to present papers in Hous- 
ton and likewise to compete for the Convention Awards is March 
15, 1949. 

2. Only ASMT members are eligible to compete for Conven- 
tion Awards. All competitive papers must be presented in 
person or by proxy at convention time. 

3. All Papers read or submitted to the Society become the 
property of ASMT and may be published in the American 
Journal of Medical Technology. 

4. The time limit for reading the paper on the Program is 15 
to 20 minutes exclusive of showing slides—the remainder of ap- 
proximately 30 minutes is to be given to discussion. 

*Papers may be longer and abstracted for Program purposes. 

5. All audio visual aids and professional technicians to operate 
them will be supplied by the Speakers Supplies Committee, 
Standard lanterns (31% by 4) will be furnished unless otherwise 
requested. Please indicate what aids are needed 

6. Five (5) copies of your manuscript must be submitted to 
the Program Committee Chairman. These must be typewritten, 
double spaced on regular size typewriter paper. 

7. Two (2) copies of the manuscript must be submitted by all 
those NOT COMPETING for ASMT.AWARDS and subject to 
the above instructions. 

8. Prize Papers from State Contests to be considered for 
presentation and further awards, must be in the hands of the 
Program Committee Chairman by March 15, 1950. 


Program Committee: 

Lucile Harris, Chairman, Hendrick Memorial Hospital, Abilene, Texas; 
John N. Frazier, The Street Clinic, Vicksburg, Mississippi; 

Martha A. Lee, 546514 Tilden Avenue, Van Nuys, California; 
Homer L. Spencer, Medical Arts Laboratories, Tulsa, Oklahoma, and 
Mary Nagai, Box 26, Almeda, Texas 


NEWS FROM THE STATE SOCIETIES 


The Association of OREGON Medical Technologists, were host to 
Northwest Conference of Medical Technologists from that State, from 
WASHINGTON, MONTANA, IDAHO (our newest state society), and 
trom British Columbia. Beside the scientific program, there were a numbe; 
of problems discussed in open forum. The IDAHO group had had a 
meeting in September. The semi-annual meeting of the MASSACHU 
SETTS Association was held in Pittsfield, on Saturday, October 22. Ther 
were guests from NEW HAMPSHIRE, VERMONT, and NEW YORK 
The ALABAMA group met at an “open house” at the Seale Harris Clinic 
on October 5. They had an attendance of 80. The ILLINOIS Medical 
Technologists’ Association held its annual fall luncheon meeting on 
October 8 As guests Miss Rachel Lehman, immediate past president of 
ASMT, Miss Ida Reilly, president, Mrs. Lucille Wallace, ASMT Member 
ship Chairman, and Miss Rose Matthaei, Executive Secretary, ASMT, wer 
present. Their scientific program was followed by a business session 


PRE-CONVENTION THOUGHTS 
The SCIENTIFIC EXHIBITS COMMITTEE, headed by Miss Olive 


Pohlen, 1529 North 5th St., Waco, Texas, is looking forward to arranging 
for YOUR exhibit to be presented to the crowd that will be attending the 
ASMT convention in Houston next June. What special work have you 
done that could be demonstrated in the form of an exhibit for your fellow 
members of ASMT? Or has your state society pioneered in making a film 
showing some specific technique, or demonstrating teaching methods’ 
These would be welcome additions to the program. 

Miss Lucile Harris has an announcement for the PROGRAM Committee 
elsewhere in this issue, but some of the leading guest speakers already on 
the program are Dr. Emma Moss, of New Orleans, Mrs. Thelma Sullivan, 
of Austin, Texas, Dr. Sunderman, of Houston, Texas (Dr. Sunderman 
has recently come here from Philadelphia). Papers on Virology, Brucel 
losis, Amebiasis, Evaluation of Tuberculosis medias, and Medical Tech 
nologists in Research, have already been scheduled. The program at this 
early date is shaping up rapidly to be one of the most interesting and 
instructive we have ever had. You can’t afford to miss it—so start planning 
now to be in Houston from June 11 through the 15th, 1950. 

And the WORKSHOPS (a new wrinkle as far as ASMT is concerned) 
should be fertile ground for inspiration and ideas. Miss Frieda Claussen 
and Mr. L. B. Soucy will discuss with one group the various aspects of 
the work of a Public Relations committee. Miss Ruth Feucht will be in 
another group, with Mrs. Dorothy Foreman and Mrs. Hortense Leach, 
to discuss and evaluate recruitment methods. The ASMT Membership 
Committee, with Mrs. Lucille Wallace as leader, will meet with represen 
tatives from the state societies and talk “membership” problems and 
possibilities. The Executive Secretary, Miss Rose Matthaei, with Miss 
Mary Ejichman, Finance Chairman, hopes that the state treasurers ot 
their representatives will meet in still another Workshop and discuss 
ways and means of dues collecting, and general finance. Miss Vernal 
Johnson and Dr. Montgomery will be present to discuss legislation con- 
cerning medical technologists in still another group. There will be another 
workshop where the aspects of socialized medicine touching medical 
technology will be considered. And Dr. John J. Andujar, of Ft. Worth, 
Texas, assisted by Miss Rachel Lehman, will discuss training schools 
and their problems. The above subjects are just a part of the program— 
you can be thinking about how sorry you'll be if you miss any of it 

Entertainment—-oh yes, we'll have enough of that, too. Mrs. Doris 
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Wallace and her committee have great plans. There will be the usua’ 
sight-seeing tours on Sunday afternoon tot those who haven't seen 
Houston before. The early evening will be the hour for the usual recep 
tion tor getting acquainted, oniy thts will be on the terrace overlooking 
he lovely Shamrock swimming pool. Monday afternoon there will be a trip 
the famous San Jacinto Battle Grounds, where Texas Independence 
in 1836 (how many of you folks outside of Texas knew that this 
indeper.dent nation, and “joined” the United States, after 


ne 


vas Wol 


state was ce 
12 vears as a rate country?) Dinner will be served in the San Jacinto 
Inn. We hope you like sea food and fried chicken. This is where you'll 
et it 


On Tuesday evening there will be a barbecue, and perhaps justa bit of 


uleo (pronounced r6’de o, in Texas), for local color. Wednesday, of 

- 
urse, will be all business—tor the House of Delegates. And the annual 

banquet it ll its tradition, is slated for Thursday evening. After Thurs- 


of vou might like to see more of the Lone Star State, 
wn into Mexico for a post-convention vacation. We'll 
ave the intormation available 

Then, maybe some of you would like to spend a week or so following 
the convention on a dude ranch, or even in one of Texas’ cities. Beside 
Houston, there’s San Antonio, with its Spanish influence; Dallas, the style 


center of the South; Ft. Worth, “Cow-town,” and a bit of the West; 
Austin, with the University of Texas, and the hills and beautiful Colorado 
River. If 1 would like a vacation on the seashore, there is Galveston 
I tell you a SECRET? Texas has everything—they say that “Texas 
but.just visit us, and see tor yourselves that there’s a reason) 

ay, ve do hope vou'll plan to come to the 1950 ASMT Convention at 

the Shamrock, in Houston, Texas, from June 11 through 15, 1950. (By the 


vay, We mentioned the swimming pool, didn’t we? Well, hotel guests hav« 
using that pool). Shall we plan for all 5000 (Mrs. Wallace 
tells me that her committee members are working that hard, and are 


geting so much cooperation from the state membership committee mem- 
bers, that we'll have that number) members to be in attendance? We would 
like very much to have each of vou with us 


HAVE YOU PAID YOUR 1949-50 DUES? 


1 | t already paid your 1949-50 ASMT (and State Society) 
ues, please send your check to your state treasurer TODAY. (See list 
on page 64 for YOUR state treasurer According to the Constitution and 
By-Laws, this NOVEMBER issue of the journal will be your last unless 
\ paid your 1949-50 dues before the first of the year. (The addresso- 
tes of all members in arrears with dues are “pulled” at that time, 
1 we don't ant to lose YOU as a member) 

Please send in address changes promptly. Write both the old address and 
the new one on a penny post card (and DON’T forget to put down your 
ame—it you have married recently, please be sure to give us your name 
as we have it in our files now, as well as your new one). If your journal 
is not delievered, it is most frequently due to our not having your proper 
address. Send all address changes to 6544 Fannin St., Houston 5 


5, Texas. 
And plan to visit your Executive Office when you are in Houston for 
he Convention in June ) The Massachusetts Association voted to give the 
Executive Office $25 for some piece of necessary equipment. We thank 
you, Massachusetts Medical Technologists. 


—The Executive Secretary. 
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STATE SOCIETIES 


ALABAMA: President: Drusilla Mullane, A.P.I., Auburn 
Vice President: Mary Ward, 2904 South 18th St., Birmingham. 
Secretary: Mrs. Flora M. Herring, 930 So. 20th St., Birmingham. 
Treasurer: Sara Douglas, 212 Mecca Ave., Birmingham 
ARIZONA: No organization 


ARKANSAS: President: Doris Thompson, University Hospital, Little 
Rock. 
President-elect: Betty Rice, P.O. Box 2731, Little Rock 
Vice President: Sara Munn, 1224 Barber, Little Rock. 
Secretary: Sister M. James (Poirot), St. Bernard’s Hospital, Jones- 
boro. 
Treasurer: Mrs. Naomi Meek, 719 North 34th, Fort Smith. 
CALIFORNIA: President: Barbara Isbell, Vet. Admin. Reg. Office, San 
Diego 1. 
President-elect: Hazel Current, 918—17th St., Santa Monica 
Secretary: Alice Daniel, State Hospital, Modesto. 
Treasurer: Ellen M. Bahr, Birmingham Veterans’ Hospital Lab., Van 
Nuys. 
COLORADO: President: Mrs. Virginia Wier, 525 Jackson St., Denver 
Secretary: Marguerite B. Pitinga, Memorial Hospital, Colorado 
Springs. 
Treasurer: Rose Hackman, 4200 East 9th Ave., Denver 
CONNECTICUT: President: Anita Charbonneau, St. Joseph’s Hospital, 
Stamford. 
Secretary: Bertha Diem, 74 Douglas St., Hartford. 
Treasurer: Alice Anderson, Middlesex Hospital, Middletown 
DELAWARE: President: Mr. E. G. Scott, Lorelei Road, Rt. 4, Wil- 
mington 
Secretary-Treasurer: Emogene Closs.n, 2405 North Franklin St. 
Wilmington. 
DISTRICT OF COLUMBIA: President: Mary Sproul, 9320 Jones Mill 
Road, Chevy Chase, Md 
President-elect: Mary Frances Gridley, !'801 N. Quinn St. No. 102, 
Arlington, Va. 
Recording Secretary: Patricia Albright, 202 East Luray Ave., Alex 
andria, Va. 
Corresponding Secretary: Mary Ann Marx. 7801 - 14th St., N.W.,, 
Washington, D.C 
Treasurer: Mrs. Martha F. Spiegel, 4810 S. 29th St., Arlington, Va. 

FLORIDA: President: Eleanor Brenny, 384 Brent Bldg., Pensacola 
Vice President: Marie Colburn, 327 N.E. 18th St., Miami 
Secretary: Lois E. Hensley c/o Nurses’ Home, Morrell Memorial 

Hospital, Lakeland. 
Treasurer: Virginia Morgan, Box 696, Gainesville. 

GEORGIA: President: Sadie Cartwright, 606 East 51st St., Savannah. 
Vice President: Estelle Gee, St. Joseph’s Infirmary, Atlanta 
Secretary: Mrs. Sarah Anderson, B2 Laboratory, University Hospital, 

Augusta. 
Treasurer: Carolyn Martin, No. 3 Forrest St., Rome 

IDAHO: President: Virginia Woodhead, 1138 Bannoc. St., Boise 
Vice President: Ruth Anglemire, 116 Seventh Ave., East, Twin Falls. 
Secretary: Florence Meili, 127 East Second Ave., Twin Falls. 
Treasurer: Mr. Foster W. Burke, 151 Second Ave., East, Twin Falls 
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ILLINOIS: President: Ellen Skirmont, 5493 Cornell, Chicago 15 
President-elect: Beth Armsey, 5208 Main St., Lombard 
Recording Secretary: Ann Byrne, 1430 N. Dearborn, Chicago 
Treasurer: Marie McCoy, 2700 West 69th St., Chicago 
Executive Secretary: Eleanor Strack, 102 E. Chestnut St., Chicago. 

INDIANA: President: Gladys Bainaka, 1158 North Holmes St., Indian 

apolis 
Vice President: Ruth A. Morgan, 1859 N. Talbot, Indianapolis. 
Secretary: Constance Padden, 3630 N. Meridian St., Indianapolis 
Treasurer: Mr. Willis M. Overton, 1334 Ringgold, Indianapolis 

IOWA: President: Mary Tremaine, 127 FE. Fairchild, lowa City 
President-elect: Marjorie Sharp, 2711 50th St., Des Moines. 

Vice President: Mrs. Ruth Boyles, 3950 14th St., Des Moines. 

Secretary: Mrs. Doris Helen Williams, 6141%4 4th Ave., S. W., Cedar 
Rapids 

Treasurer: Edna Allen, Box 504, Alta. 
KANSAS: President: Mrs. Marjorie Kaufman, 230 No. Glenn, Wichita 
President-elect: Mrs. Eileen E. Keller, 518 So. Madison, Wichita. 
Secretary: Mildred King, 1645 Park Place, Wichita 4 
[reasurer: Margaret June Latimer, McPherson County Hospital, 
McPherson. 

Board of Directors: Dr. M. Anthony, Mercy Hospital, Parsons; Ruby 
Dounum, 408 So. Water, Wichita; Delores Mans, 821 Custer, Salina; 
Mrs. Ollie Wilson, 3617 W. 6th, Topeka, and Mrs. Ada Gregory 
Silor, 504 So. Denver, El Dorado 

KENTUCKY: President: Mary Benedict Clark, 301 McCready Ave., 

Louisville 6 

Vice President: Mr. Wade M. Marsh, Jr., 312 Hilltop, Lexington 

Secretary: Mary Catherine Sullivan, 711 Hazel St., Louisville 3 

Treasurer: Thelma L. MacIntyre, 221 Cotter Ave., Somerset. 


LOUISIANA: President: Hermine Tate, Charity Hospital, Lafayette 
Secretary: Carolyn E. Steir, 846% Roosevelt Place, New Orleans 19 
Treasurer: Mrs. Dorothy C. Preddy, St. Frances Sanitarium, Monroe. 


MAINE: No organization 
MARYLAND: President: Mrs. Kathryn F. Dean, 835 Glenwood Ave., 


Baltimore 12 

Vice President: Mrs. Rita F. Berry, 16 E. Mt. Vernon Place, Balti- 

more 2 

Corresponding Secretary: Genevieve M. Clement, 911 N. Broadway, 
Baltimore 

Recording Secretary: Willa Murphy, 2615 Edmondson Ave., Balti- 
more 23 

Treasurer: Anne Hellen, 1211 Bolton St., Baltimore 17. 


MASSACHUSETTS: President: Mrs. Elinor Judd, 452 Park Hill Drive, 
3oston 
Vice President: Mrs. Reita N. Gormally, 761 State St., Springfield. 
Secretary: Marjorie Inman, 7 Oaks St., Worcester 
Treasurer: Mr. Louis De Laura, Truesdale Hospital, Fall River 
3oard of Directors: Grace Foley, 13 Jenks St.; Marion Alcott, 64 
Lincoln St., Watertown; Muriel Lee Gilkey, 55 Foster St., New 
Bedford 
MICHIGAN: President: Hazel L. Stoerck, 340 E. Grand Ave., Apt. 214, 
Detroit 7. 
Secretary: Laura J. Peterson, 123 So. Arlington, Kalamazoo 
Treasurer: Josephine Russ, 423 Todd Ave., Reed City. 
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MINNESOTA: President: Mr. Aubrey Lewis, Mankato Clinic, Mankato 
President-elect: Elizabeth Maclay, 1141—9% Ave., S.E., Rochester 
Secretary: Sister M. Emerita (Ohmann), San Gabriel’s Hospital, Littk 

Falls 
Treasurer: Arlene Magnussen, 103-4th Ave., N. W., Rochestet 
Board of Directors: Mrs. Martha Strolberg, Howard Lake 
MISSISSIPPI: President: Mr Edward G Michael, Houston Hospital 
Houston 
President-elect: Mr. John N. Frazer, The Street Clinic, Vicksburg 
Secretary: Mrs. Betty L. Cain, The Street Clinic, Vicksburg 
Treasurer: Gladys Elmore, Mississippi State Board of Health, Jack 
son 

MISSOURI: President: Frances Moore, P. O. Box 615, St. Joseph 10 
Vice President: Sister M. Leo Rita, 6420 Clayton Road, St. Louis 
Secretary: Jean Rutherford, 1837 Pendleton, Kansas City 1 
Treasurer: Patricia Thomas, 6148 Tennessee, St. Louis 
Board of Directors: Mildred Oswald, 4552 Laclede, St. Louis; Anne 

J. Sommer, 1325 So. Grand, St. Louis; Emma Mae Baldwin, St 
John’s Hospital, Springfield. 

MONTANA: President: Sister Barbara Clare (Hageman), St. Patrick’s 
Hospital, Missoula. 

Vice President: Eloise Patten, 734 So. 2nd St., Missoula 
Secretary-Treasurer: Grace McConnell, 602 East Kent, Missoula 
NEBRASKA: President: Mrs. Mary Gibb, 5019 Huntington Ave., Lincoln 

President-elect: Inez Roesky, 2241 Larrimore Ave., Omaha 
Secretary: Mrs. Ida Blore, 1721 “F” St., Lincoln 
Treasurer: Virginia E. White, 3079 So. 33rd, Omaha 
NEVADA: No organization 
NEW HAMPSHIRE: President: Sr. Yvette Aubert, St. Louis Hospital, 
Berlin. 
Vice President: Dorothy Wight, Notre Dame Hospital, Manchestet 
Secretary-Treasurer: Sylvia MacIntyre, Elliot Hospital, Manchester 
NEW JERSEY: President: Mrs. Margaret B. Priestley, Englewood 
Hospital, Englewood 
Vice President: Florence Cook, Fitkin Memorial Hospital, Neptune 
Secretary: Louise Pallotta, St. Michael’s Hospital, Newark 
Treasurer: Mrs. Elizabeth Kauderer, Municipal Hospital, Camden 
NEW MEXICO: President: Sister Joan of Arc (Allard), St. Anthony's 
Hospital, Las Vegas. 
Secretary: Vivian Duntan, Box 83, Taos 


Treasurer: Mrs. Lorraine Moody Harris, 1210 FE. Tijeras Ave., 
Albuquerque. 

Joard of Directors: Mr. Charles Lewellan, Veterans’ Hospital 
Albuquerque. 


NEW YORK: President: Anne Keenan, 31 Cuyler Ave., Albany 
Vice President: Ruth Rothschild, 832 Park Ave., Apt. 15, Syracus« 
Recording Secretary: Anne Anderson, 1230 Boston Road, Bronx 56 
Treasurer: Rhoda Rachman, 59 Crestwood Ave., Buffalo 16 
Board of Directors: Sister Mary Clare (Heath), 415 W. 5lst St. 
N. Y. C. 19; Mrs. Beatrice Allison, Niagara Sanitorium, Lock Port 
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NORTH CAROLINA: President: Arline Steinacher, Memorial Hospital, 
Charlotte 
President-elect: Dorothy McGee, Rex Hospital, Raleigh. 
Secretary: Sister M. Rosaria (Brennan), Mercy Hospital, Charlotte 
Treasurer: Mrs. Clara B. New, Veterans’ Hospital, Fayetteville 
toard of Directors: Mittie Pickard, Med. Bldg., Chapel Hill. 
NORTH DAKOTA: President: M. Claire Murray, Box 476, Jamestown 
Secretary-Treasurer: Sister Moira (Paulus), St. Alexius Hospital, 
Bismarck. 
OHIO: President: Mrs. Berttina B. Orsburn, Children’s Hospital, 
Columbus. 
President-elect: Charlotte Thumm, 3323 Denison Ave., Cleveland 9 
Secretary: Sister Jean Clare (Kenney), Good Samaritan Hospital, 
Cincinnati 
Treasurer: Bessie Keating, 55 W. Hebble St., Osborn 
Executive Secretary: Mrs. Ruth U. Clark, Grant Hospital, Columbus 
Board of Directors: Sister Eugene Marie (Carpe), Good Samaritan 
Hosp., Cincinnati. 


OKLAHOMA: President: Margaret Haraway, 427 Osler Bldg., Oklahoma 
City 
President-elect: Marie J. Wilson, 1512 S. Florence Place, Tulsa. 
Secretary: Helen Jones, 1115 Medical Arts Bldg., Oklahoma City 
Treasurer: Anne Adwan, 1440 N.W. 30th, Oklahoma City 
Board of Directors: Sister M. Charlotte (Rohr), St. Mary’s Hospital, 
Enid. Elizabeth Parks, 412 N.W. 12th St., Oklahoma City 
OREGON: President: Mrs. Elsa Thompson, 7609 S.W. 33rd Ave., Port- 
land 
President-elect: Mary Barbara Godfrey, 2045 N. Farragut, Portland 
Secretary: Mary Susan Reik, 3545 N. Borthwick, Portland 
Treasurer: Helen Janes, 4209 N.E. Laurelhurst, Place, Portland 
PENNSYLVANIA: President: Mr. Harry Langer, Canansburg General 
Hospital, Canansburg 
Secretary: Elizabeth M. Heck, 958 North 5th St., Philadelphia, 23 
Treasurer: Kathryn Simmons, 806 Summit Avenue, Prospect Park 


SOUTH CAROLINA: No organization 


SOUTH DAKOTA: President: Sister M. Mauritia (Schuermann), Sacred 
Heart Hospital, Yankton 
Vice President: Arthur R. Lundquist, Box 96, Webster 
Secretary-Treasurer: Sophia A. Rados, State Sanitorium, Sanator 
RHODE ISLAND: No Organization 
TENNESSEE: President: Bernice Triplett, 1868 Vinton Avenue, 
Memphis 
Vice President: Rebecca Stallworth, 12 So. Bellevue, Memphis 
Secretary: Rosemary Legay, St. Joseph’s Hospital, Memphis: 
Treasurer: Sue Nell Adkins, 118 - 21st Ave., So., Nashville 
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TEXAS: President: Mrs. Phyllis Shaw, 123 Cromwell Drive San Antonio, 

President-elect: Dorothy Patras, Harris Memorial Methodist Hospital, 
Ft. Worth. 

Ist Vice President: Elsie Urbantke, 1700 Palma Plaza. 

2nd Vice President: Elise Cox, Hendrick Memorial Hospital, Abilene. 

Secretary: Mrs. Neenah Lang, 1709 San Antonio, Office 3, Austin. 

Treasurer: Mrs. Mildred Peel, 205 Norwood, Houston 

Board of Directors: Mrs. Olive Pohlen, 1529 North 5th St., Waco; 
Mrs. Florence Strang, Dow Hospital, Freeport; Jean Stubbins, John 
Sealy Hospital, Galveston; Betty McGrew, 2001-A Whitis, Austin; 
Faith Wayne, 3306 Carpenter, Dallas; Lucile Harris, Hendrick 
Memorial Hospital, Abilene. 


“AH: President: Adrie E. Langan, St. Benedict's Hospital, Ogden 
President-elect: Sr. M. Benora (Gaida), St. Benedict’s Hospital, Ogden. 
Secretary: Mrs. LaVerl Kapaloski, Payson, Utah 
[reasurer: Mrs. Helen Evans, 131 3rd Avenue, Salt Lake City 


VERMONT: President: Ina Maxson, Univ. of Vermont, School of Medi- 
cine, Burlington 
Secretary: Mary E. Breen, 3 So. Willard St., Burlington 
Treasurer: Mrs. Phyllis Muerlin, School St., Essex Junction 


GINIA: President: Eleanor Rawls, 800 Wainwright Bldg., Norfolk. 

Vice President: Mrs. Frances Crouch, 1405 Hillcrest Ave., Roanoke. 

Corresponding Secretary: Margaret Bryan, Riverside Hospital, New- 
port News. 

Recording Secretary-Treasurer: Joy Austin, 10 Oakhurst Circle, Char- 
lottesville. 


Advisory Board: Harriet Howe, RFD #13, Box 29, Richmond; Claire 
Hutcher, 4004 Hermitage Road, Richmond; Eleanor McClain, Dept. 
of Public Health, Danville. 


WASHINGTON: President: Neva Lyness Johns, 401 Security 
Olympia. 
Vice President: Mrs. Eugene S. Schneider, Tacoma General Hospital, 
Tacoma 
Secretary: Edna B. Wilcox, c/o Tenino Lumber Co., Tenino 
Treasurer: Marjorie Moss, 7711 Forest Drive, Seattle. 


Bldg., 


"EST VIRGINIA: President: Constarce L. Peterkin, 907 Short Avenue, 
Fairmont. 
Secretary: Margaret L. Wilson, 522 Main St., Charleston 
Treasurer: Mr. Gordon S. Starkey, Myers Clinic, Philippi 
WISCONSIN: President: Grace Ballard, 925 N. 13th St., Milwaukee 
President-elect: Betty Joseph, 949 N. 23rd St., Milwaukee. 
Secretary: Margaret Foley, 2029 W. State St., Milwaukee 3 
Treasurer: Mrs. Margaret Brei, 8435 Kenyon Ave., Wauwatosa 13. 
WYOMING: President: Patricia Ruth Gerlach, 1833 East “B” St., Tor- 
rington. 
Secretary: Kathryn Eaton, Memorial Hospital, Cheyenne 
Treasurer: Jane B. Smyth, Cross U Bar Ranch, Big Horn. 


Please send any notice of changes or corrections in list of officers to the 
Editorial and Executive Office of A.S.M.T., 6544 Fannin St., Houston 5, 
Texas. 
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